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ABSTRACT 



This study concerns the development of a measure of 
educational need and its use in a State school support formula in New 
York. The study assumes that public schools should" operate positively 
to further equality of opportunity and that schools are able to 
affect achievement levels and rates of learning* The present 
State-aid formula is not sufficient because it recognizes differences 
in fiscal need but not In educational need. Noting that educational 
costs for children with special needs are relatively high compared 
with costs for normal children, the present formula discriminates 
against districts having a high proportion of special problem 
students. The research in this study, based on a sample of 45 school 
districts, suggests using the. following variables: (1) The ratio of 

Negro and Puerto. Rican students in the school, (2) the percentage of 
children from broken homes, (3) the average number of different 
schools the students have attended in the past 3 years, and (4) the 
average number of years of schooling the parents have completed. 

These measures predict 71% of the variation in educational 
achievement in both reading and arithmetic and, therefore, can 
establish educational need consistent with the stated assumptions. 
[Table XI on page 66 may reproduce poorly due to small print.] (LN) 
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PREFACE 



This report on the development of a measure of educational need and 
its use in a state school support formula was sponsored and financed by 
the New York State Educational Conference Board. The report is one part 
of a major effort on the part of the Conference Board to find ways to 
improve the financing of public school education in New York State. 

Other reports have been made as part of this program by Arvid J. Burke, 
John W. Polley, and Robert L. Lorette. 

Mark C. Smith, a doctoral student at Teachers College, has been my 
research assistant on this project, and has thoughtfully and capably 
collaborated in conceptualization, data collection, and writing. 

James A. Kelly, of Teachers College and The Urban Coalition, has served 
as a consultant to the project. The help of both of these men has been 
invaluable, and I gratefully acknowledge it. 

This acknowledgment does not, however, relieve me of ultimate 
responsibility for this report, including its errors and omissions. 

Walter I. Garms 
Principal Investigator 



- 1 - 



CHAPTER I 



INTRODUCTION 

The purpose of this study is to develop a rational and practical 
measure of educational need and to suggest ways in which such a measure 
might be incorporated into the method of distributing state financial 
aid to school districts in New York. The study, sponsored and financed 
by the New York State Educational Conference Board, grew out of dis- 
satisfaction with the present New York school support formula. 

The current formula is based on local taxpaying ability and a 
weighted measure of daily attendance. The assumption is made that a 
pupil represents the same educational need in every school district 
regardless of his physical condition and/or social and economic environ- 
ment. The inadequacy of this approach has been recognized by the state 
in the form of stopgap attempts to supplement the basic formula with 
such things as "size corrections" and "urban aid." These efforts, 
however, are based on questionable theoretical grounds and are inade- 
quate to meet fully the needs generated by the concentration of large 
numbers of environmentally deprived children. A new approach must be 



taken which recognizes that some children require' educational services 
that are more costly than those required for other children, and that 
the distribution of such "high cost" pupils is geographically uneven. 
This Introduction focuses on four tonics critical to an under- 



standing of the thinking and procedures of this study. These topics 
are: the authors* concept of the role of the public school in American 
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society; the study's working definition of educational need and how it 
can "be measured; recent research relating socioeconomic factors with 
student achievement; and finally, the manner in which New York's current 
methods of distributing resources reflect educational need. In conclu- 
sion, the procedures followed in the study are briefly outlined. 

The Role of the Public School in American Society 

This study is based on two assumptions concerning the role of the 
school in American society. First, the public school should operate 
positively to further equality of opportunity rather than passively to 
perpetuate societal differences. Second, the school is able to affect 
achievement levels and rates of learning. 

The idea that the free public schools should operate as a positive 
force for equality is central to the traditional philosophy of American 
education. Minority groups in America have long viewed the schools as 
an avenue to success and acceptance in society. Indeed, this view of 
the schools has been one of the prime differences between the American 
system of public education and the prevalent approach in most European 
countries. 

The second assumption - that public schools can affect levels of 
student achievement - has come under significant questioning in recent 
years. Research, some of which will be cited below', has established a 
consistent correlation between socio-economic factors and student achieve- 
ment. Some of this research has attempted to examine the relative in- 
fluence of environmental factors and school factors on student achieve- 
ment and has left with many readers the implication that schools make 
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little or no difference, if this were true, a strong argument could be 
made for reallocating money from the .schools to programs designed to 
improve social and economic conditions. 

The best-known piece of research in this field is James Coleman's 

1 

study for the Office of Education, Equality of Educational Opportunity . 

After comparing community socio-economic factors and selected school 
factors with student achievement, Coleman concluded that variables 
measuring school effects account for little of the variance in student 
achievement. There are, however, theoretical and procedural weaknesses 
in the Coleman study which cast some doubts on this finding and the con- 
clusions that might arise from it. 

The primary difficulty stems from the fact that under current conditions 
in the United States, the public schools are very similar to the communities 
which they serve. Community socio-economic factors, the schools, and stu- 
dent achievement are all highly correlated with each other and it is dif- 
ficult to isolate the contributions of either school factors or community 
factors. In his statistical treatment of the data, Coleman entered the 
community factors first. Once he had accounted for socio-economic dif- 
ferences he had accounted for most of the variation in school effects. 
Reanalysis of Coleman's data has shown that if the researcher takes 

school factors into consideration first and community factors second, 

2 

the apparent effect of the school is significantly greater. Samuel 
Bowles, who is using the Coleman data to reanalyze the relationship 
between school inputs and achievement has noted: 
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Preliminary analysis of the computer runs which form the basis of 
the section of the [ Coleman ] Report on the effects of school re- 
sources indicate that the achievement levels of Negro students 
are particularly sensitive to. the quality of the teaching staffs 
assigned to them .... While these results must be subjected to 
further scrutiny, the implication is that contrary to Coleman’s 
conclusion, significant gains in Negro students’ achievement levels 
can be made by directing additional resources to their education. ^ 

The factor which Bowles found to be most closely associated with student 

4 

verbal achievement was the teacher’s score on a verbal facility test. 

Coleman’s study is open to further question regarding his measures of 
school factors. The study used per-pupil expenditures by district as one 
measure of school input. This approach ignored important differences among 
schools, especially in the large cities. His use of volumes per student in 
the school library and the presence of science laboratories as the principal 
measures of school facilities is questionable. Finally, Coleman’s use of 
total students per teacher for an entire school ignored significant variations 
in class size within schools. 

There is a body of research which indicates that certain school charac- 
teristics do have an effect on the achievement of students. Mbllenkopf and 
Melville found that cost of instructional support per pupil and the number 
of specialists on the school staff showed relatively high relationships . 
with test scores after parental and community characteristics were con- 
trolled for. P In a longitudinal study with PROJECT TALENT data, Shaycroft 

also found that differences in schools account for significant variations 

6 

in academic and vocational training. It might be noted that although the 
conclusions differ from Coleman’s, these studies necessarily faced similar 
difficulties in disentangling community variables from those attributed 
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to the school. 
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The available evidence as to the efficacy of the schools in affecting 
achievement is inconsistent and beset by procedural difficulties. However, 
we assert our belief that schools should work to equalize opportunities 
and that properly financed schools can positively affect student achieve- 
ment. 



Educational Need 

American public schools should provide all youth, regardless of socio- 
economic background, with equal educational opportunities. In the past, 
this concept of equality of educational opportunity meant the provision of 
equal school facilities. The job of the school was to provide a place for 
learning, but the school was not held responsible for the results of bhe 
process. This approach has failed. Large segments of the population - 
primarily poor people and members of minority groups - are not learning 
the basic skills of reading, writing, and arithmetic essential for further 
education and for employment . 

In American society today the most meaningful concept of equal edu- 
cational opportunity is the opportunity for equality of educational out- 
come or achievement among all segments of society. This does not mean 
that each individual must achieve equally. Individual differences in 
ability, industry, and rate of learning clearly make that impossible. 

It does mean that consistent and significant differences in average level s 
of achievement between socio-economic groups must be decreased . It means 
that children who live in inner cities and rural districts should have the 
opportunity to achieve on equal levels with the more advantaged children of 
wealthier suburbs. The fact that this is not currently the case is well 
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documented. A recent study in Pennsylvania found that urban districts 
with 25% of the average dailjr membership (ADM) of the state accounted 
for 66% of the underachievers (those with average test scores of one half 
grade or more below the norm). Rural districts with 26% of the ADM accoun- 
ted for 2.6% of the low achievers. The suburban districts with U9% of the 
state T s ADM had only 8% of the state T s low achievers. 7 For the school 
year 1967-68, 50.8% of the third graders in New York City public schools 
scored below the fourth stanine (the state T s definition of underachiever) 
on the New York state achievement test in arithmetic, whereas only 12.5% 
scored below the fourth stanine in the public schools in the rest of the 
state. Research (see below) substantiates the fact that lower socioeco- 
nomic students who tend to be concentrated in urban areas consistently 
and significantly achieve below students of higher socioeconomic background. 
These students are severely handicapped in the competition for positions in 
institutions of higher education and for employment opportunities. 

This study defines educational need in terms of student achievement. 
Educational need exists wherever average achievement levels are consis - 
tently and significantly below the norm . Arguments about why the achieve- 
ment in a given place is low do not deny that the need for more or better 
educational services exists. The schools must have the resources and ini- 
tiative to make achievement approach normal levels. If educational need 
is defined in terms of educational achievement and if resources are applied 
according to some measure of this need, differences in average achievement 
levels among different social, economic, and racial groups will hopef ull y 
decrease and the public schools will operate in a positive manner to stimu- 
late equal opportunity rather than perpetuating societal inequities. 
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The most direct measure of educational need as we have defined it 
would clearly be pupil achievement as indicated on test scores. Since the 
purpose of this study is to develop a way of distributing state aid wnich 
more accurately reflects educational need, the most obvious method would 
be to allocate funds in accordance with test results. There are, however, 
several factors which make the use of achievement scores unsuitable as a 
criterion for the distribution of state aid, and we have injected this 
approach. Three of these factors are: 

1. Low achievement may indicate an inefficient educational program 
yielding low return per dollar. Extra aid in this case would be rewarding 
inefficiency# A corollary of this problem is that state aid inversely re- 
lated to achievement results couH be interpreted as incentive for teachers 
to teach poorly, or as extra pay for a job poorly done. 

2. If funds we re allocated for low achievement, aid would presumably 
have to decrease as achievement went up, thus denying funds to effective 
programs. 

3. The use of a standard test for distribution of state aid would 
raise questions regarding the validity, reliability, and cultural bias 
of the tests employed. 

A second alternative, and the one chosen for this study is to find 
some measure or measures which correlate highly with student achievement. 

As noted above, a number of major research studies made in recent years 
have established a remarkably close relationship between socioeconomic 
factors and pupil achievement. The following section summarizes some of 
the more significant studies in this line of research. 



Review of Major Studies 01 Socioeconomic Factors 



and Student Achievement 



The types of socioeconomic factors used to examine the relationship 

between socioeconomic status and school achievement vary considerably, but 

the consistently significant correlations achieved are remarkable. Huoon 

comments on this relationship in the summary of the International Study of 

Achieve ment in Mathematics as follows : 

The general consistency of the positive relationship between student T s 
mathematics achievement and parental characteristics is striking. 

When this finding is seen in the light of the research literature, it 
appears that parents with higher socioeconomic characteristics do a 
better job of preparing their children for school (no matter what the 
educational system) than do parents with lower socioeconomic charac- 
teristics. 9 

Wolf and Dave T s work at University of Chicago has resulted in some of 
the most impressive correlations between home environment and both achieve- 
ment and intelligence. Using a list of 13 variables to measure individual 
home environments. Wolf got a correlation coefficient of r = .7& for student 
I.Q.. Using the same measure of environment, Dave found a correlation of .80 
with achievement. 

In a study alr eady referred to, Coleman used a list of eight variables 
to measure socioeconomic status of students. This list included urbanism 
of background, parent T s education, structural integrity of the home, small- 
ness of the family, items in the home, reading material in the home, parental 
interest, and parent T s educational desires. Coleman T s finding that these 
variables correlated more highly with achievement as measured by verbal 
ability than did school variables has already been noted. 

In a series of studies at the Institute of Developmental Studies, 

Martin Deutsch and Bert Brown divided 543 urban school children into 
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socioeconomic strata based on "prestige ratings of occupation/' "education 
of the main breadwinner, " and "housing conditions." They found significant 
differences in achievement betweenSSS levels- They also noted that Negro 



children at each of the three SSS levels scored lower than white children 
and the difference increased between grades one and five. 12 



Using a scale similar to that of Deutsch and Brown, Vera John also 
found consistent differences in intellectual levels among students of 
different socioeconomic levels. Her scale was based on a combination of 
status of occupation, educational level of the family head and person to 
room ratio of the family. ^ 

The Int ernational Study of Achievement in Mathematics used occupational 
level and level of educational attainment as two separate measures of socio- 
economic status- The study concluded in part that these parental variables 
are significantly related to mathematics achievement in all countries stud- 
ied. The tables indicated moreover that parental variables are more im- 
portant in America than in most other countries. 1 ^’ 

A n umb er of studies have indicated that academic achievement and as- 
piration of the individual is related to the socioeconomic make-up of the 
student body as a whole. The classic study of the relationship of the 
school r s social climate with achievement is that of Alan Wilson. Wilson 
grouped eight high schools into three socioeconomic levels on the basis 
of the occupational and educational background of the student body. He 
then correlated academic achievement and college aspiration with parental 
occupation, education and with the socioeconomic level of the school. 

The study indicated not only a high correlation between achievement and 
individual SE3, but also that the SES of the school modified all correlations. 15 
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Median family income was found to be the most significant socio- 
economic variable in Eurkhead's study of school achievement in Chicago 
and Aolanta* Bur knead initially tested five socioeconomic factors in- 
cluding median family income, education of parents, percentage of non- 
white population, percentage of white collar workers and unsound housing. 

He found that median family income accounted for a greater amount of 
variation in achievement hnan any other single school or community variable 
tested, although housing conditions had a high correlation in At lan ta.^ 

One of tne most impressive studies of the relationship between income 
and success in school is Patricia Cayo Sexton T s study of elementary schools 
in a midwesoern city. Miss Sexton used average family income as an index 
of social class for areas served by the city T s elementary schools. She 
compared the income level of the school to scores on the Iowa Achievement 
Leso, I.Q., and failures for grades four, six, and eight. Sexton found: 

1. All schools above $7*000 income were achieving above grade level 
(with one exception in the eighth grade). All schools below 
$7*000 income were achieving below grade level. 

2. Achievement test scores tended to go up as income levels go up. 

3- Ift the fourth grade, the highest income level group was achieving 
two full years above the lowest income group. 

She founa tne same relationship with I.Q. scores and with school failures. 

The percentage of non-promotion for the $3*000 to $5,000 level for example 

was 7.4$. The percentage for the $9,000 and up group was 1.2$.*^ 

Francis Cornell examined the relationship of certain socioeconomic 
factors with achievement in his 1966 study of school finance in New York 
State. Cornell found high correlations between underachievement and 
"percentage of housing units not owner-occupied," percent of housing 
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units not in one- unit structures, median family income of the district 
and percent of families -with incomes under $3,000. The variable w hi ch 
Cornell found to be most highly correlated with underachievement was a 
measure of the ’’percentage of economically deprived children in a dis- 
trict. Economically deprived children were defined as children, from 
families whose income is less than .$2,000 and which are receiving Aid 
to Dependent Children. ° 

A number of recent research studies have attempted to go beyond 

the correlation of socioeconomic factors and student achievement and 

to examine possible causes for this relationship. Hess and Shipman 

have commented on the direction of this research as follows: 

The thrust of research and theory is toward conceptualizing 
social class as a discrete array of experiences and patterns 
of experience that can be examined in relation to the effects 
they have upon the emerging cognitive equipment of the young. 

Perhaps the most' notable of this research centers around Bernstein! s 
theory ohab language structures and conditions what the child learns and 
how ne learns, by setting limits witnin which future learning takes place. 
Bernstein identifies two forms of communication codes or styles of verbal 
behavior - restricted and elaborated . By conceptualizing language as a 
form of social behavior his theory attempts to explain how cognitive 
development is affected by the verbal behavior of the home. Bernstein* s 
work has received some support in studies conducted by Hess and Shipman. 21 
Others who have explored how social and economic factors effect learning 
include Deutsch,^ Ausubel,^ Strodtbeck,^ 1 and Bloom. ^ 

The thrust of the research cited above provides sunport for the 
belief that socioeconomic factors can be found which correlate highly 




with achievement and which can be used as an alternative measure of edu- 



cational need. 



Current State Aid Programs and Educational Need 



A final question essential to the background of this study is con- 
sideration of the extent to which the current method of distributing aid 
in New York reflects "educational need." The basic formula for distribu- 
tion of state school aid in New York measures educational need in the 
local school district by weighted average daily attendance or, essen- 
tially, by counting pupils. Educational need as defined in this study 
is not taken into consideration in the basic formula. To supplement this 
formula, however. New York has added three different size corrections. 

The results and operation of these corrections were examined thoroughly 

by Cornell who found that size was not a valid measure of differences in 

cost between districts and that the size corrections do not reflect need 

except to the extent that the density correction provides more aid to 

urban areas. Concerning the sparsity correction, Cornell concluded, 

. . . the initial form of size correction was that which allowed 
for presumed small class sizes and hence, higher staffing ratios 
in small schools. . .As it now stands, the size correction bears 
no relationship to cost differentials arising because of size of 
school or sparsity of pupil population. Moreover, such corrections 
for very small districts have encouraged the continuation of in- 
efficient school district organization. 26 

After examining the two density corrections, Cornell again stated 
that, "Size alone is an invalid criterion or measure for determination of 
unusual and varying cos:, conditions of school districts." Furthermore, 
he continued, "prevalent theoretical formulations concerning cost in 
relation to size of school district are not supported in data from New 
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York school districts." Cornell argued that social and economic charac- 
teristics of the district provided sounder criteria for cost differences. 2? 

In 1968-69 the state made an effort to provide some aid based on 
educational need as defined in this study. The attempt, called "urban aid," 
is in the form of providing additional money to be distributed to school 
districts based on need as it is measured by a combination of ADC (Aid 
to Dependent Children) pupils and scores on achievement tests. This 
program comes closer to a true measure of educational need than any oj. 
the previously cited approaches. There are a number of dangers, however, 
to using ADC as a measure of need. The most obvious stems from the re .ent 
Congressional decision to place a ceiling on ADC expenditures based on ohe 
1963 level. The lists of ADC recipients are susceptible to social policy 
decisions at a number of levels from the United otates Congress on down oo 
the local welfare director and thus are not entirely accurate measures of 
need in a district. The difficulties of using test scores have already 
been noted. 

A final aspect of the current approach to distribution of state funds 
in New York is the absence of any recognition of differences in need among 
districts for special education programs for the physically and men o ally 
handicapped. This approach appears to be based on the assumption that 
such handicaps are evenly distributed throughout the state T s school dis- 
tricts . Such an assumption is open to question* The effect of this ap- 
proach may be to further handicap districts containing large numbers of 



poor and minority groups. 
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Procedures of the Study 

The study of the measurement of educational need is based on five 
positions developed above i the schools must be a positive force in creating 
true equality of opportunity; the schools can affect achievement levels; 
the most meaningful concept of educational need is based on educational 
output or achievement; research indicates that socioeconomic factors can 
be used to ..predict achievement; and the current method of distributing 
aid in New York inadequately reflects educational need. With this background, 
the study has attempted to develop a useable measure of educational need for 
which data can easily be collected and which can be incorporated into the 
formula for distribution of state aid in such a way as to distribute re- 
sources more equitably. in terms of educational need. The procedures of 
the study were as follows : 

1. Identification of socioeconomic variab3.es which are pertinent, 
current, easily collected, and appear to be correlated with pupil achievement. 

2. Selection of a sample of schools in New York State and a subsample 
of students in each school. 

3 • Collection of socioeconomic data and achievement scores for the 
students in the subsamples. 

4. Statistical analysis of the relation between the socioeconomic 
variables and achievement scores for the students and for the schools 
in the sample. 

5. Selection of the most significant and useable variables. 

6. Development of recommendations for the incorporation of the 
variables selected into a formula for the distribution of financial 
resources . 
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7. A test of the possible effects of these recommendations on some 
selected school districts. 

8. The development of final recommendations. 

The ensuing chapters of this report will consider the variables 
selected as a measure of educational need, the sample, the collection 
of data, data analysis, a consideration of the use of measures of 
educational need in the state aid formula, and recommendations for the 
use of our findings in the distribution of state aid. 
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CHAPTER II 



VARIABLES, SAMPLING- AND DATA COLLECTION 

In Chapter I we defined educational need in terras of achievement. 
Educational need is present wherever achievement is consistently and 
significantly below normal levels. In order to develop a measure of 
educational need based on socioeconomic factors which would be highly 
predictive of achievement it was necessary to select a number of socio- 
economic variables and test their predictive power on a representative 
sample of schools in New York State. Chapter XI describes the selection 
of both achievement and socioeconomic variables, the compilation of a 
sample, and the procedures followed in the collection of necessary data. 

f 

Selection of Variables 

To vest properly our approach to the measurement of educational 
need, it was necessary to select achievement and socioeconomic variables. 
Both school achievement and socioeconomic status are abstract concepts 
and not susceptible to direct measurement. It was therefore necessary 
for us to choose variables that would adequately measure these abstract 
concepts. Although school achievement tests measure only part of what 
the schools are supposed to accomplish, test scores are a practical 
measure of pupil achievement. The only two achievement variables which 
can be collected on a common basis throughout New York state are the 
results of the state- wide achievement tests in reading and arithmetic. 
These tests are given each fall in the third, sixth, and ninth grades. 

We recognize that these achievement tests do not measure all of the kinds 
of things the schools attempt to teach, but they are objective measures 
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of some very important learning areas, and the results of them would 
probably correlate well with measures of achievement in other areas. As 
our achievement variable we have used the percentage of students in the 
sample schools who score below the fourth stanine on the state tests. 

(The fourth stanine has nothing to do with grade level. A stanine is 
a standard way of dividing all of those who take a test into nine groups. 
In any test, approximately 2k% of those who take the test will fall below 
the 4th stanine). This measure is used by the State Department of Educa- 
tion and they believe it to be the most accurate way of interpreting re- 
sults of the test. Those who score below the 4th stanine may be consid- 
ered low achievers. Our achievement variable, therefore, is a measure of 
low achievement. For analysis purposes, the under achievement scores for 
reading and arithmetic were added together making the dependent or cri- 
terion variable for the study "percent below standard in reading plus 
percent below standard in arithmetic." 

The selection of socioeconomic variables presented more difficulties. 
We were not looking for the single key environmental factor which con- 
tributes most to learning and achievement, but rather for a cluster of 
variables which together would serve as a plausible proxy for socio- 
economic status and a reasonable measure of educational need. Since 
most such measures are highly correlated with each other, they are to 
some extent interchangeable. In selecting variables to test, it was 
necessary to find factors which from previous research or force of 
logic seem to have a relation with achievement. Our choice of variables 
on which to gather data could not be decided outside the context of the 
decision on our unit of analysis. For reasons that we believe to be sound 



we selected the individual school as the unit of analysis (see the later 



section oi this Chapter entitled "Sampling Procedures" for our reasons for 
this choice). This choice both simplified and complicated the data gath- 
ering. It complicated it because it quickly became evident that no data 
which has already been gathered would suffice. Aside from the fact that 
U.S. Census data are almost ten years old, they are not gathered in such 
a way that they can be made to apply to an individual school. Other pub- 
lished data have the same problems. Furthermore, we find that there are 
no good ways to define adequately an attendance area. Busing, overlapping 
attendance areas, open enrollment and specialized schools obviate this. 
Thus we are forced into collecting data on the children who attend a 
school. Because of the size of the job these must be data that can 
readily be collected by local school personnel. 

But this complication also brings its rewards. We can be confident 
that data gathered in this way will apply completely to the individual 
school, and it will be current data. We believe that such data are the 
only logical basis for a formula if it is to use socioeconomic data at 
all. 

Our reading of other research studies (see Chapter I) gave us a num- 
ber of possible candidates as variables to measure socioeconomic status. 
Some of these could be rejected oifc of hand as being inapplicable or im- 
possible to gather. We were left with eleven possibilities which we 
examined according to the following criteria: 

1. Each variable should be capable of unambiguous definition. 

2. Data on each variable should be capable of being gathered currently 



by school clerical personnel. 
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3. The variable should be as free as possible of political sensitivity. 

4. The variable should not be subject to influence by the school. 

5. The variable should be as stable as possible. 

Employing these criteria, we examined the following variables for possible 
inclusion in the study: 

Family income . Research has indicated that family income is perhaps 
the best single measure of socioeconomic status. It also has been found 
by Burkhead, Sexton, Cornell and others to have a high correlation with 
student achievement (see Chapter I). The difficulty with income is 
that it is not obtainable for individuals without invading privacy, nor 
can it be easily verified. It thus violates criteria 2 and 3 above. 

Occupation of family head . Father T s occupation has been used in a 
number of studies as a simple measure of socioeconomic status. Occupations, 
however, are difficult to classify without a trained data collector and 
detailed information. For this reason, occupation could not be easily 
collected by school personnel. 

Educational Attainment of parents . Parents 1 education has been shown 
to be positively correlated with student achievement and is a useful proxy 
for socioeconomic status. It can be easily collected at the time the stu- 
dent is registered at the school and is not politically or socially sen- 
sitive. Parents 7 education meets all of the criteria. 

Race of ethnicity . In New York this measure would be primarily Negro 
and Puerto Rican. We also included in this measure a record of those 
children, other than Puerto Ricans, who come from homes where English is 
not the principal language. Ethnicity has some definition problems and 
some political sensitivity. It has proved to be so useful for both 
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the schools and minority groups themselves, however, that the necessary 
data are currently being gathered by many schools. 

Broken homes. This is a measure of whether or not the child lives 
with botn parents. This variable may be somewhat controversial in the 
inner city because of the weliare implications of father absence. However, 
most schools routinely collect this information, and it meets the test of 
the other criteria. 

/felfare or Aid to Dependent Children . ADC information has the ad- 
vantage of being collected already by the state for the distribution of 
urban aid. It also correlates well with achievement. The major difficulty 
with this variable was noted in Chapter I: its dependence on political 
decisions . This oo jection might be lessened if welfare is only one of a 
number of variables used together. 

Overcrowded housing. A measure of overcrowded housing could be derived 
by asking the number of rooms in the dwelling and the number living in the 
dwelling. The major difficulty with this measure is the definition of 
what constitutes a room, although the United State Census definition 
could be used. Overcrowding is indicative of socioeconomic status and 
generally meets the criteria established. 

Substandard hou sing. Data on substandard housing could not be gathered 
by local school personnel. The state of Michigan has used as a measure 
ohe percentage of housing in a school attendance area that aualifies for 
urban renewal. Such a measure would only apply within cities, not state- 
wide. Like welfare data, it would be subject to outside political influ- 
ence. We have already mentioned the problems of defining a school at- 
tendance area. 



Student ^jobility. otudenu mobility is a measure easily attainable from 
student records and is noncontroversial. It meets all of the criteria. 

Population density . Population density is necessarily bound up with a 
school T s attendance area, rather than with the students who attend the 
school. It was necessary to reject it on that basis. 

Absenteeism . Absenteeism might provide a measure of the socioeconomic 
level O.L a school. It suffers from theoretical problems in that the school 
should be operating to c.ut down on absenteeism and it clearly does not meet 

criterion number four that the variable must not be subject to the influence 
of the school. 

From this list of possible variables, six were selected for use in 
the study. The six which seemed to best meet the criteria established and 
to promise the best results are ethnic background, broken homes, welfare, 
parental education, overcrowded housing, and student mobility. The variable 
labeled ethnic background is broken down into Negro, Puerto Rican, other' 

- Sngli a h speaking, and all others. Broken homes is simply whether two , 
one, or no parents live at home with the child. Welfare is a direct mea- 
sure of whether the child is on welfare or not. Parents T education is 
the number of years of schooling of the father and of the mother (when 
the data were analyzed, the measure used for education was schooling of 
the father when present, otherwise mother T s schooling). The measure of 
overcrowded housing is the number of rooms in the dwelling divided by the 
number of people residing in the dwelling. An overcrowded home is defined 
in this study (as it is in the U.S. Census) as one with 1.01 or more people 
per room. The United States Census definition is taken as the guideline 
of what constitutes a room. The measure of student mobility is the number 
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O- schools attended in the past three years (all students in the sample are 
in the fourth grade). Schools were instructed not to count natural promo- 
uional changes witnin uhe system as a change in schools. (See Appendix B 
for more detailed explanation of the variables used in the study). 

Since the data are analyzed by school rather by individual, the actual 
measures aggregated by school are percent Negro, percent Puerto Rican, 
percent other non-English speaking, percent with one or zero parents in the 
home, percent on welfare, average years of fathers’ schooling, percent of 
homes with 1-01 or more people per room, and average number of schools at- 
tended. In the test of the predictive values of socioeconomic variables, 
these measures are the predictor variables and the percent of students 
below the Lth stanine in reading and arithmetic is the criterion variable. 

We anticipated the most difficulty in collecting data in the inner 
city schools. Therefore, in order to test the ability of the schools to 
collect the necessary information for the variables selected, we made a 
dry run in a disadvantaged elementary school in Mew York city. We found 
that the data could readily be collected by the school personnel for all 
of the variables. 



Sampling Procedures 

The next step in the development of a measure of educational need was 
to test the socioeconomic variables selected on a representative sample 
of schools in M ew York State, Such a test would indicate the predictive 
value of our variables and the ease or difficulty with which the necessary 
data could be collected for individuals and schools. The decision was 
made to use the school as the unit of analysis for a number of reasons: 



1. The individual child is too small a unit of analysis* As noted in 
Chapter I, there will always be large variations in individual achievement 
because of differences in annate ability, industriousness, and rate of learn- 
ing. 

2. The school district is too large a unit. In most districts there 
are schools with a concentration of disadvantaged children and other schools 
with a concentration of advantaged children. When using district averages 
many of these schools cancel one another out, leaving a composite figure 
that hides real educational problems. 

3. School district consolidation or decentralization would be unlikely 
to affect a measure based on the individual school. 

4. The school is the natural unit of the educational organization and 

is therefore the level at which we may best look for educational improvements. 
As discussed earlier, we decided to collect the actual data on individual 
students and aggregate the data by school. In this manner we would avoid 
difficulties created by the lack of fixed attendance zones. 

The decision to collect data on individuals and aggregate the infor- 
mation for analysis by school created the necessity of two-staged sampling 
procedure. First, a representative sample of schools had to be selected 
and second, a sample of students had to be chosen from within each school. 

The approach used to obtain a selection of schools is a stratified, 
random sampling procedure. A stratified procedure was followed because 
we felt that any consideration of New York State finance had to include 
consideration of New York City. New York City plays a predominant role 
in state finance as well as education and a purely random sample ran the 
risk of under- or over-representing the City, Furthermore, we wished to 
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examine the effect of any results on the different strata within the 
state as well as on the state as a whole. Within the strata, a random 
procedure was followed to assure that the schools selected are repre- 
sentative of the stratum. For the purposes of the study, school districts 
of the state were stratified into New York City, other large cities, 
medium cities, suburbs, and rural. The definitions of these are as follows: 

1. New York City - self explanatory. 

2. Other large cities - cities of over 3.00,000 population based on the I960 
U.3. Census. 

3. Medium cities - cities of 50,000 to 100,000 population based on the I960 
U.S. Census. 

4. Suburbs - the Research Department of the State Department of Education 
has categorized the remaining districts in the state as "small cities" 
(less than 50,000), "large rural districts" and "small rural districts." 
The suburban stratum consists of all districts which are categorized as 
small cities or large rural districts and which are located in a 
Standard Metropolitan Statistical Area. 

5. Rural - all districts designated as small cities or large rural districts 
which are not located in a Standard Metropolitan Statistical Area, plus 
all small rural districts wherever located. 

It is recognized that the classification of schools into these 
strata is arbitrary, but there is no method yet discovered which is not 
arbitrary. This classification is logical and results in only minor in- 
equities of the sort that any and all classifications encounter. 

For the selection of a representative sample of schools for each 
stratum, the universe from which the sample was to be chosen was narrowed 




by our decision to use the New York State Achievement tests as the depen- 
dent variable. The tests are given only in the third, sixth, and ninth 
grade and had not been given in all parts of the state for the current 
scnool year at the time the data was to be collected. This meant that 
the sample would have to consist of schools with fourth, seventh, or 
tenth grades in order to contain students who had taken the test the 
previous year. Because the chance of continuity in one school seemed 
greater for third and fourth grades, we decided to focus our efforts on 
students in the current fourth grade who had taken the third grade version 
of the test in the school year 1967— 68. Finally, we decided on a subsample 
of 20 students from each school. To ensure the presence of 20 students 
in the fourth grade we wanted schools that had 25 or more students enrolled 
in the third grade during the 1967-68 school year. The universe for our 
sample of schools within each stratum consisted of those public schools 
which have both a third and a fourth grade and which had at least 25 
students enrolled in the third grade during the school year 1967-68. 

The data would be collected for current fourth graders, but the achievement 
test results would be from their third grade year. 

In order to select a sample of schools in each stratum proportional 
to the total student population of that stratum, the total number of 
public school pupils in the stratum was determined and from that the 
percentage that the student population of the stratum bore to the overall 
public student population of the state. By then taking a sample number 
of schools from each stratum proportional to the total student population 
of the stratum and twenty students from each school, the result would be 
a number of schools and a number of students in each stratum proportional 
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to the total number of students in the stratum. 

We decided on a sample size of 75 schools with an aim of getting 
at least 50 useable returns. The total number of students in each 
stratum, the percentage of the total and the indicated number of schools 
to be selected were as follows: 



TABLE) I 



Stratum 


Student Population 


i 


Number of Schools 


New York City 


1,112,501 


33.3 


25 


Other large cities 


226,603 


6.8 


5 


Medium cities 


46,595 


2.9 


2 


Suburbs 


1,312,656 


39.3 


29 


Rural 


592,690 


17.7 


13 



Because the stratum "medium cities" contained less than 2 >% of the student 
population and would have a sample of merely two schools, we decided to 
combine this stratum with "other large cities." This meant that there 
are four final strata. They are. New York City, Other Cities, Suburbs, 
and Rural. Still, the second stratum was so small (seven schools) that 
it appeared little could be said with confidence about this stratum. 
Accordingly, we doubled the sampLeaze (to 15) for that stratum. This 
action was taken into account in the analysis of the data. The final 
size of the stratified sample used in the study is 82 schools. 

The selection of the sample schools within each stratum was accom- 
plished by a simple random procedure. A list of each eligible elementary 
school in the stratum was compiled and the schools numbered consecutively. 
The appropriate number of schools was selected using a table of random 



numbers . 
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A simpler procedure was followed in selecting the pupils within the 
sample schools since the actual selection would have to be done by employees 
in the schools (see "Data Collection" below). From last year T s third grade 
enrollment an estimated number in the current fourth grade was determined. 
From this number the school was requested . to select every fifth pupil (or 
fourth or second or whatever number was necessary) to provide a sample of 
not less than 25 nor more than 40 pupils. The first 20 of these on which 
full data could be obtained would be the sample from that school. Although 
this procedure meant a slight digression from randomness, the restraints of 
time, manpower, and money made it necessary. 

Data Collection 

The data to be collected for each of the twenty fourth-grade students 
in the 82 sample schools was: 

1. State reading and arithmetic scores from the third grade. 

2. The student’s race or ethnic status. 

3. How many parents live with the child.. 

4. Whether the student is on welfare. 

5. The number of years of schooling of his parents. 

6. The number of rooms in the student T s dwelling. 

7. The number of people who live in the student’s dwelling. 

8. The number of schools the student has attended over the past 
three years. 

This data was to be collected by the schools in the sample from the student’s 
record cards, the student himself, and the parents. 

A letter was sent to the Superintendent of schools in each district 
containing a sample school. (See Appendix A). With the Superintendent’s 
approval, the letter was to be passed on to the Principal of the sample 
school, along with detailed instructions for collection of the data, a 
form for recording the data, and a reimbursement form for reimbursing 
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the individual designated by him to collect the data. (Appendices 8, C, 
and D). For New York City a suggested form was included to be sent home 
to parents and returned to the school. Telephone follow up contacts 
were made with those principals who were slow returning data. 

Sa mple Returns 

Table II summarizes the response of sample schools by stratum. 

TABLE II 



Stratum 


Number 


Complete Returns 


Percentage Return 


New York City 


25 


10 


4 0 * 0 % 


Other cities 


15 


8 


53.3% 


Suburbs 


29 


16 


56.9% 


Rural 


13 


11 


8k. 6% 


totals 


82 


45 


5k. 9% 



The final sample was composed of 45 schools. Because of the higher 
rate of return from suburban and rural schools, the composition of the 
final sample does not reflect the proportion of total students in the 
four strata. 

The major difficulties in data collection stemmed from the necessity 
of collecting data through the mail and the lack of direct contact. Re- 
liance on letters and telephone calls was necessary because of the scope 
of the sample and the limitations of time and money. Less than 8 % of 
the sample indicated an unwillingness to collect the data because of its 
semi -controversial nature. There is little question that many districts 
failed to see any direct benefit from such a study and are severely strapped 
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for manpower and time at the school level. 

Considerable difficulty was encountered in New York City in obtaining 
the scores from the state achievement tests. Because the city schools 
use the Metropolitan /ichievement Test for measuring achievement and for 
placement purposes , many of the schools in the sample had no record of 
the results of the state test. The school either did not receive the 
scores from the central office or had failed to record them on the 
individual student T s permanent record card. For the schools which compiled 
all of the data except state test scores we were able to obtain the scores 
from the central office files, but it is possible that this ■problem con- 
tributed to the relatively higher rate of nonresponse in the city schools. 
Because we did not get a higher rate of return on our sample, we are not 
in a position to claim that it is a true random sample, and to apply the 
usual tests of significance to the result.. But as the following chapter 
on the data analysis will indicate, we have reason to believe that the 
sample is substantially representative and that our results are valid for 
the purposes to which we put them. We do not believe that the problems 
we encountered would apply to state-mandated data collection by all schools. 




CHAPTER IH 



DATA ANALYSIS 

In this chapter we first examine the extent to which we may place 
faith in our sample as being representative of schools in New York State. 
Next we discuss the results of using data on our variables to predict 
school achievement. Finally, we examine the residuals of our prediction 
equations by stratum to see how adequately our variables predict educa- 
tional achievement in New York City, other cities, suburbs, and rural areas. 

Representativeness of the Sample 

We shall have frequent occasion in this chapter to refer to the 
variables. For convenience, we have abbreviated the names of these 
variables, as is shown in Table III. 

Appendix E contains the raw data for the h5 schools in our sample. 
Table IV gives a summary of the data means for the schools in the various 
strata and for the entire sample of U5 schools. Table V gives the ranges 
of the variables in these same categories. From this information some in- 
ferences may be made about the representativeness of the sample. We were 
at first concerned, when we did not get back all of our questionnaires, 
that 3 process of self- selection might occurring, with -the schools 
serving a higher socioeconomic clientele returning data at a tfUch higher 
rate than "those serving the lower socioeconomic groups. However, Tables 
IV and V indicate that we have gotten a rather representative sample. 

The range in each of the variables is surprisingly large, and the means 
are, in general, the sort that one would expect. 




- 33 - 



TABLE III 



READ 

ARITH 

R + A 
N 
PR 
F 

BrHo 

wlfr 

0-C 

MOB 

Sch-F 

Sch-M 

SCH 



NAMES AND DEFINITIONS OF VARIABLES USED IN 
ANALYSIS OF 45-SCHOOL SAMPLE 



Percent of pupils scoring "below 4th stanine in state reading 
achievement test 

Percent of pupils scoring "below 4th stanine in state arithmetic 
achievement test 

READ + ARITH 

Percent of pupils who are Negro 
Percent of pupils who are Puerto Rican 

Percent of pupils (other than Puerto Rican) coming from homes 
where the main language spoken is not English. 

Percent of pupils from broken homes (where one or both parents 
are missing) 

Percent of pupils whose family is receiving Aid. to Dependent 

Children 

Percent of pupils living in overcrowded housing (where there is 
more than one occupant per room in the dwelling) 

Mobility (average number of schools attended by pupils 
during last three years) 

Average years of schooling of pupils* fathers (when present in 
the home) 

Average years of schooling of pupils* mothers (when present in 
the home) 

Average years of schooling of father when present 5 otherwise 
mother 
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table IV 

SUJMARY OF DATA MEANS FOR 
SAMPLE OF 45 SCHOOLS 





10 Schools 
in New 
York City 


8 Schools in 
Other Large 
Cities 


16 

Suburban 

Schools 


11 Rural 
Schools 


All 45 
Schools 


READ 


30. 4% 


4l.4#’ 


17.3% 


25.1% 


25*4$ 


ARITH 


32.9* 


2 4.7% 


3.8% 


8.7% 


14.2# 


N 


- 23 .% 


27.2% 


0.3% 


3.7% 


10,7# 


PR 


21.1% 


7.4% 


0.3% 


2.7% 


4.9# 


F 


0.3% 


0.0% 


1.3% 


0.0% 


0.6# 


BrHo 


25-9% 


21.9% 


' 7.6% 


3.8% 


12.1# 


T-afr 


22.2% 


17.3% 


1.6% 


2.3% 


8.0# 


O-C 


34.6% 


26.0% 


12.9% 


16 . 8 % 


21.2# 


MOB 


1.45 


1.37 


1.19 


1.22 


1.29 


Sch-F 


11.1 


10.7 


12.9 


11.8 


11.9 


Seh-M 


10.9 


10.8 


12.3 


11.7 


11.6 


SCH 


11.0 . 


10.9 


12.9 


11.8 


11.9 
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read 

ARITH 

N 

PR 

F 

BrHo 

Wlfr 

0-C 

MOB 

Sch-F 

Sch-M 

SCH 



TABLE V 

SUMMARY OF DATA RANGES FOR SAMPLE 
OF 45 SCHOOLS 



10 Schools 
in New York 
City 

0.0 - 61.1 
0.5 - 61.1 
0.0 - 94.7 
0.0 - 55.6 
0.0 - 5.0 

10.0 - 66.7 
0.0 - 56.2 

5.0 - 70.6 

1.05 - 2.16 

7.9 - 13.6 
7.3 - 13.7 

7.9 - 13.6 



8 Schools 
in Other 
Large Cities 

5.0 - 60.0 

5.0 - 35.0 

0.0 - 85.0 

0.0 - 5.9 

0.0 - 0.0 

10.0 - 50.0 

0.0 - 40.0 

10.0 - 55.0 

1.20 - 1.60 

8.6 - 13.2 

8.6 - 12.7 

8.6 - 13.2 



16 Suburban 
Schools 

0.0 - 40.0 

0.0 - 20 . 0 . 

0.0 - 5.3 

0.0 - 5.0 

0.0 - 10.0 

0.0 - 23.5 

0.0 - 10.0 

0.0 - 45.0 

1.05 - 1.50 

9.9 - 15.6 

10.4 - 16.2 

9.9 - 15.6 



11 Rural 
Schools • 

0.0 - 45.0 

0.0 - 29.4 

0.0 - 35.0 

0.0 - 29.4 

0.0 - 0.0 

0.0 - 15.0 

0.0 - 10.0 

5.0 - 50.0 

1.00 - 1.65 

9.9 - 14.6 

10.0 - 13.5 

9.9 - 14.6 



All 45 
Schools 



0.0 - 


61.1 


0.0 - 


61.1 


0.0 - 


94.7 


0.0 - 


55.6 


0.0 - 


10.0 


0.0 - 


66.7 


0.0 - 


56.2 


0.0 - 


70.6 


1.00 - 


2.16 


7.9 - 


15.6 


7.3 - 


16.2 


7.9 - 


15.6 
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Thus, while we do not claim that this is a true random sample, we 
have reason to believe that the results of our statistical tests are a 
reasonable reflection of reality. Because the sample is not a true ran- 
dom one we are usable to give statistical confidence limits for our 
results. Instead, we present the results as being worthwhile because 
they show that it is possible to collect socioeconomic da ta that are 
sufficiently noncontroversial to be gathered by school personnel but 

that are powerful enough in their predictive powers for use in a state 
aid formula. 

The Prediction Equations 

The statistical technique used in this investigation is that of 
multiple regression. This technique recognizes that in many things there 
are several influences simultaneously at work. Alternatively, while there 
may be only one influence at work there may be no way to measure that in- 
fluence directly. In such a case, several variables that are believed to 
be strongly related to the influence are measured and these variables to- 
gether are used as a substitute for the unmeasureable influence. The 
multiple regression technique defines a prediction equation using the 
weighted combination of the predictor variables that will best predict a 
criterion variable. In the case. of our study, it is our belief (see 
Chapter One) that academic achievement is strongly influenced by a 
factor called socioeconomic status (or that there is a group of influ- 
ences operating that may be jointly called socioeconomic status). We 
wish to attempt to predict, as best we can, school achievement from some 
knowledge of socioeconomic status. 
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Our problem in this study was to find variables that could be 
gathered by school personnel yet would have sufficient predictive power. 
In looking at these variables, one should not think only in terms of how 
°hat particular variable might directly affect school achievement, as for 
instance in rationalizing that a child who lives in overcrowded housing 
j-inds it difficult to study. . One should also look upon each of the 
variables as a substitute measure for socioeconomic status. Looked at 
m this way, then, these predictor variables are to some extent inter- 
changeable, and our problem is to find the combination which seems best 
to use considering convenience, political sensitivity, stability, and 
predictive power. Table \T shows correlations of all of the variables, 
indicating that the predictor variables (with the exception of F, the 
percentage of non-Puerto Rican students whose principal language at home 
is not English) are all rather highly correlated with each other, and 
thus tend to measure the same thing. 

Table VII shows the results of trying most of the possible combi- 
nations of one or more predictor variables in an attempt to see how much 
of the variation in the criterion variable R + A (percent below standard 
in reading plus percent below standard in arithmetic) could be predicted. 
An "x" or an "s" in a column indicates that that column* s variable was 
used in the prediction equation.* The "x" indicates that the variable 
acts like a normal variable in the equation; the ”s" that the variable 
acts like a suppression variable (the suppression variable is explained 



„ *In order to avoid confusion, we have consistently used the word 
equation" to refer to an algebraic expression which predicts school 
achievement using socioeconomic variables. We have used the word 

formula to refer to a state school aid formula, which may or may not 
contain a prediction equation as a part of it. 
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TABLE VII 



PROPORTION OF VARIANCE IN R + A 
EXPLAINED BI DIFFERENT COMBINATIONS 
OF INDEPENDENT VARIABLES 
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* N and PR indicates that although these are conceptually one variable 
they have been separately entered in the regression equation, and have 
separate regression weights. N + PR indicates that the data values for 
N and PR have been added together before entering them into the regression 
equation, so that it is in fact as well as concept a single variable, 
with a single regression weight. 
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in a later paragraph). The last column indicates the proportion of the 
variation in S + A that is explained by the predictor variables used in 
the equation. Note that in some equations N (percent Negro in the school) 
and PR (percent Puerto Rican in the school) are treated as separate va- 
riables, while in other equations they are added together to form a single 
variable. The equations are presented in the Table starting with those 
using the largest number of variables and concluding with those using 
only a single variable. 

Run 1 of Table VII indicates the remarkable predictive power of 
the variables we have used. Using these variables, we can predict 75$ 
of the variation in school achievement (as measured by R t A) without 
knowing anything about the instructional programs of the schools . It is 
this result, confirming as it does other studies of the close association 
between socioeconomic status and school achievement, that gives us con- 
fidence in our sample and in the variables we have chosen. 

In Run 2 of Table VII we have used the combination variable N + PR 
instead of using N and PR separately. The result is a small but signifi- 
cant loss in predictive power. We have tried this in numerous other 
equations, as shown in the Table, with a consistent loss of predictive 
power. It appears, then, that any predictive equation that uses N and 
PR should use them as separate variables, each with its individual weight, 
rather than as a combination variable. 

If we can predict 75^ of the variation in school achievement with 
these variables, why not just use them all in a prediction equation? 

The answer, of course, lies in economy of effort. We need an equation 
that will do an excellent job of prediction, yet which will use no more 
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variables than necessary. There are also some other criteria to be ap- 
plied. The following is the complete list of criteria used in choosing 
the particular set of variables that we recommend: 

1. The variables used should, as much as possible, meet the five 
criteria given in Chapter II. 

2. The equation should be a powerful predictor of school achievement 
using a relatively small set of variables. 

3. The equation should use at least three variables in order to 
diminish the chance that the variables used will not apply well, to all 
districts. 

4. The equation should not contain a variable that is acting as a 
suppressor variable (see the later discussion of this). 

The five criteria for variables, given in Chapter II, were used to 
evaluate all of the variables that were considered in our initial planning 
for the project. Let us briefly review bow the variables on which we 
actually collected data meet these criteria: 

1. N (percentage of Negroes in the school) has some difficulties 
of definition and some political sensitivity. However, data on this 
variable are currently gathered by the New York schools, so we are not 
breaking new ground. The variable meets the other criteria adequately, 
and we decided to retain it for consideration in an equation. 

2. PR (percentage of Puerto Rican students in the school) has the 
same strengths and weaknesses as a variable as has M. We also decided 
to retain it for consideration. 

3. F (percentage of students, except Puerto Ricans, from homes where 
the principal language is not English) meets all of the criteria except 
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ohati of stability. Because there is such a small number of these students 
(less than 1 % in our sample) the correlations of this variable "with the 
other variables are extremely unstable. We are forced to reject this 
as a variable. 

4* BrHo (the percentage of children from broken homes) meets all of 
the criteria* and was retained for consideration. ' 

5. Wlfr (the percentage of children on welfare) does not meet the 
criterion of stability because it is subject to outside political influ- 
ences, Although it meets the other criteria well* it should be rejected 
on stability grounds. We gathered data and tested it as a variable prin- 
cipally because it is already in use in the "urban aid" part of the state 
aid formula and we felt it was important to check its value as a predictor 
against the other variables we chose. 

6. 0— C (the percentage of pupils living in overcrowded housing) 
suffers from some problems in definition* and this makes it difficult for 
school personnel to gather accurate data. Also* in some areas there is 
some political sensitivity attached to this measure. We gathered data on 
it because preliminary investigation made it appear promising as a variable. 
We found that its predictive power was insufficient to offset the problems 
of data collection* and we -rejected it in the final analysis. 

7. MOB (the average number of schools attended by the pupils in the 
last three years) meets all of the criteria well, and was retained for 
consideration . 

8. SCH (the average number of years of schooling of the father if 
present* otherwise the mother) meets all of the criteria well. It was 
retained for consideration. 
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Thus we are left with the following variables as the most likely 
candidates for an equation: N and PR, BrHo, MOB, and SCR. Let us examine 
the possible equations containing these variables, and apply criteria 
2, 3, and l+, listed earlier, which applied to equations. 

The best single predictor is N and PR (remember that we are thinking 
of N and PR as a single variable even though we may weight N and PR dif- 
ferently ). With it we can predict 67% of the variation in school achieve- 
ment (see Run No. 75). With seven variables we can predict only 8% more than 
that (see Run No. l). Yet we cannot use only N and PR in our equation 
because of criterion 3- which suggests that one or two variables are 
insufficient . 

The best combination of two of our selected variables is N and PR 
plus SCH, predicting 69% of the variation in achievement (see Run No. 63 ). 

We could predict 90% using Wlfr as one of the two variables (see Run No. 57 ), 
but we have rejected Wlfr for its instability. It is gratifying that 
there are other variables approximately as powerful as Wlfr that do not 
share its problems. 

The best combination of three of our selected variables is either 
N and PR, MOB, and SCH (see Run No. 1+3), or N and PR, BrHo, and SCH 
(see Run No. 31). Both predict 70% of the variation in achievement. 

Using Wlfr as one of the variables would only increase this prediction 
2% (see Run No. 37). A third possibility is N and PR, BrHo, and MOB, 
predicting 69 % of the variation in achievement (see Run No. 29). All 
three of these are very close together in predictive power, and all 
deserve strong consideration for use as our predictive equation. All of 
them meet the three criteria for such an equation. 



The equation which uses all four of the variables predicts 71$ of 
the variation in achievement (see Run No. 15). it also meets all of our 
criteria for an equation. 

Perusal of the Table indicates that there is not much to be gained, 
by using any of the variables we had. rejected on other grounds. In 
addition, in some of the combinations one or more of the variables acts 
as a suppression variable. A suppression variable is one that has a 
positive correlation with the criterion variable, but because of being 
highly correlated with one of the other predictor variables acquires in 
a particular equation a negative regression weight. There is nothing wrong 
^tth this; the equation is still a valid one. But use of a suppression 
variable in an equation would be hard for most people to understand. As 
a result, we have ruled out the use of any equation which contains such 
suppression variables. We are fortunate that those variables which we 
found acceptable on other bases do not tend to act as suppression variables. 

We are thus left with four equations which meet all of our criteria: 

1. N and PR, Brlio, MOB, and SCH, predicting ?1$. 

2. N and PR, MOB, and SOH, predicting 70$. 

3. N and PR, BrHo, and SCH, predicting 70$. 

4. N and PR, BrHb, and MOB, predicting 69$. 

All of them are very close to each other in predictive power, and con- 
sidering the limitations of the sample there is probably no significant 
difference among them. Table VIII gives the actual prediction formulas 
for each of these equations. 
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TABLE VIII 

PREDICTION EQUATIONS FOR FOUR SETS 
OF VARIABLES 

Equation 1: 

R + A * 0.25 N + 0.89 PR + 0.29 BrHo + 16.34 MOB - 3.92 SCH + 53.28 
Equation 2; 

R + A = 0.37 N + 1.01 PR + 15.89 MOB - 4.20 SCH + 59.20 
Equation 3: 



R + A - 0.31 N -f 1.03 PR + 0.28 BrHo - 3.59 SCH + 69.22 



Equation 4: 



R + A = 0.36 N + 1.10 PR + 0.36 BrHo + 13.01 MOB + 7.89 



o 
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Analysis of Residuals 

It is important to know the extent to which these equations predict 
accurately for each of our strata as well as for the statewide sample. 

One way to do this is to examine the residuals for our sample. A residual 
is the difference between the actual value of the criterion variable for 
a particular school and the value thet is predicted by the equation* For 
example, the prediction equation containing N and PR, MOB, and SCH is as 
follows : 

B + A * 0*37 + 1.01 PR + 15.89 MOB - 4.20 SCH -f 59.20 
Suppose a particular school had the following data; 

READ = 40 (that is, 40*^ of the pupils are below standard in reading) 

ARITH = 47 (47$ of the pupils are below standard in arithmetic) 

N = 39 (39 ^ of the students are Negro), 

PR = 25 (25$ of the students are Puerto Rican) 

MOB =■ 2.0 (on the average, pupils have attended two schools in the 
last three years) 

SCH =9.5 (the pupils* fathers, or their mothers where the fathers 
were not present in the home, had attended 9*5 years of school on the 
average). 

Then the actual value of the criterion variable is 

R + A = READ + ARITH = 40 + 47 = 87 
The predicted value is 

R + A = (0.37 x 39) + (1.01 x 25) + (15.89 x 2.0) - (4.20 x 9.5) + 59.20 
= 14.43 + 25.25 + 31.78 - 39.90 + 59 .20 
= 90.76 
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The residual is the true value minus the predicted value: 

Residual = 87.00 - 90.76 = -3.-76 

For the entire sample of ^5 schools, the statistical procedure insures 
that the sum of negative residuals will equal the sum of the positive 
residuals . However, we may properly ask how the various possible equa- 
tions compare in predicting achievement for the schools in each of our 
strata. We have done this for each of the four equations we have found 
acceptable, with results shown in Tables XX and X. Table IX shows, for 
our sample, the average amount of the residual for each of the strata. 
Thus, the first equation, involving all of the variables overestimates 
the undere*chievenient in the school by 2 , 77 % in the 10 sample schools 
in New York City (a negative residual indicates that the equation over- 
estimates). It underestimates the value for the 8 schools in other 
large cities by 7.56$. It overestimates by 3.81$ in the suburban dis- 
tricts, and underestimates by 2.57$ in the rural districts. Inspection 
of the Table indicates that on the basis of this criterion, the second 
equation, involving N and PR, MOB, and SCH, does the best job, although 
the results for all four are rather similar. 

However, the average residual may be thrown off quite a bit by a 
single school when there are a relatively few schools in the sample. 

This is true of the sample of 8 schools from "other large cities,” for 
there is one school in that sample in which achievement is much worse 
than would be predicted by our variables. The actual value of R + A for 
the school is 80, but our variables predict it to be only about 30. It 
is possible that this is a school with an unusually ineffective program. 
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TABLE IX 

COMPARISON OF AVERAGE RESIDUALS FOR 
DIFFERENT GROUPS OF SCHOOLS AS 
GIVEN BY VARIOUS EQUATIONS 



10 Schools 
in New York 

Formula Variables City 



8 Schools 16 Schools 

in Other in Small Cities 11 Rural 
Large Cities and Suburbs Schools 



MOB, SCH 



SCH 



SCH 



MOB 



BrHo, 


-2.77 


+7.56 


-3.81 


+2.57 


MOB, 


-2.55 


+8.53 


-3.36 


+0.99 


BrHo, 


-2.56 


+9.09 


-4.47 


+2.20 


BrHo, 


-4.33 


+10.33 


-5.45 


+4.35 



TABLE X 

COMPARISON OF NUMBER OF POSITIVE AND NEGATIVE RESIDUALS 
FOR DIFFERENT GROUPS OF SCHOOLS AS GIVEN 
BY VARIOUS EQUATIONS 



Formula Variables 

N and PR, BrHo, 
MOB, SCH 



10 Schools 
in New York 
City 

+ 

4 6 



8 Schools 
in Other 
Large Cities 
+ 



16 Schools 

in Small Cities 11 Rural 
and Suburbs Schools 



+ 

7 



+ 

5 



N and PR, MOB, 
SCH 

Nand PR, BrHo, 
SCH 



N and PR, BrHo, 
MOB 



4 6 



3 13 
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"bufc we are not here to pass judgement on the reasons for the discrepancy. 
Sufficient to say that this single school affects drastically the average 
residual for its stratum. A different way of looking at residuals, that 
eliminates this effect of a single large residual, is shown in Table X, 
vhere the number of positive and negative residuals is given for each 
stratum. The only prediction equation that does poorly is number h 9 for 
m this one 13 out of the sixteen suburban schools have negative residuals. 

We suspect that a larger sample would show no really significant 
differences among any of these four equations in terms of predictive power 
or in treatment of schools in different strata. It therefore seems rea- 
sonable to declare that any of these equations is acceptable. As will 
be seen in Chapter V, we are not recommending the immediate use of any of 
these equations in a state aid formula. We are instead recommending that 
a year be devoted to a required collection and processing of data for all 
schools in ohe state, and that a prediction equation be developed based 
on that solid data base rather than upon the data of a sample. A state 
aid formula incorporating this prediction equation would be put into' 
use in the following year. In the next chapter we shall see how a state 
aid formula based upon a measure of educational need could be developed. 




CHAPTER IV 



DEVELOPING A STATE AID FORMULA THAT INCORPORATES 
A MEASURE OF EDUCATIONAL NEED 

Chapter I of this report has pointed out some of the shortcomings 
of the present state aid formula, particularly the fact that it recog- 
nizes differences in fiscal need among districts, but not differences 
in educational need. In Chapters II and III ve have shown that it is 
possible to gather certain socioeconomic data through the locel schools, 
and that these data are highly predictive of average achievement in the 
local school. This chapter will show how such data could be incorpor- 
ated into a state aid formula. We will first discuss some general con- 
siderations that are involved in designing or changing a state aid for- 
mula. Next, we will define a new unit of educational need, called the 
"Need WADA,” or "NWADA”. Third, we will show several ways in which this 
measure of need can be incorporated into a state aid formula. Finally, 
we will show the possible results of several such formulas on some se- 
lected school districts in New York State, and recommend one of these 
formulas. 

Considerations in Designing a Formula 
An understanding of the Diefendorf formula starts with a definition 
of the Aid Ratio in terms of the WADA (Weighted Average Daily Attendance). 
This Aid Ratio is defined as follows: 



Aid Ratio = 1 - .51 x 



District Full Value per WADA 
State Average Full Value per WADA 



(1) 



This aid ratio is the heart of the Diefendorf formula, for it determines 
the proportion of local expenditures that the state will share, with the 
fiscally poorer districts receiving a larger proportion of their expen- 
ditures from the state than do the richer districts. This Aid Ratio is 
limited to a maximum of „90 and a minimum of .36. These limitations are 
important, and should be kept in mind when considering any formula in which 
the Aid Ratio appears. The basic Diefendorf formula is then: 

State Aid = VADA x Expenditures per VZABA x Aid Ratio (2) 

In this formula, "Expenditures per VJADA” are currently limited to $760, 
and since the vast majority of New York school districts spend more than 
that amount we might simply say that the formula is : 

State Aid = UADA x $760 x Aid. Ratio (3) 

«* 

However, to do so obscures an inportant part of the original intention 
of the formula, which was to stimulate local effort by rewarding it with 
increased state appropriations. This is an important concept, even though 
the present $760 ceiling limits its application. In our discussion, then, 
we shall usually use "Expenditures per WADA" (abbreviated "Exp/WADA") in 
the formula rather than $760. A more complete statement of the present 
state aid formula is; 

State Aid = (WADA x Exp/UADA x Aid Ratio) + Size Correction Aid + Urban Aid (1*) 

Chapter I of this report has listed some of the faults of Size Correction 
Aid and Urban Aid. The formulas we will propose will not use these kinds 



We see three basic considerations in any discussion of the incorpor- 
ation of a measure of educational need into a state aid formula. The 
first is whether or not the Diefendorf formula should be entirely scrapped 
and a new one devised. Our discussion above has implied that we do not 
recommend this. Some method of distribution is needed that takes account 
of differing fiscal abilities of districts. For all of its faults, the 
Diefendorf formula does a better job of this than most state aid formulas. 
We will recommend changes in, or additions to, the Diefendorf formula, 
but we do not propose to throw it out entirely. This does not preclude 
changes in that formula to take better account of differences in fiscal 
ability. However, such recommendations are the job of the other con- 
sultants to the Conference Board. When we recommend a formula that in- 
corporates the present Diefendorf formula we assume that improvements 
in that formula would automatically be incorporated into our formula. 

A second general consideration is whether the aid based upon 
educational need should be general aid or categorical aid. The Diefen- 
dorf formula is a general aid formula. The money received by s school 
district through it may be used for any purpose for which the school 
district may legally spend money. The transportation aid formula pro- 
vides categorical aid. Money received by a district through it may 
only be spent on transportation of students. The important criterion 
that distinguishes categorical from general aid is that categorical aid 
may only be spent for a certain class of expenditures , or that there 
are other restrictions on its use that do not apply to general aid. 

Whether or net the aid is incorporated into the Diefendorf formula is 
not pertinent to this consideration. It is possible to incorporate 
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categorical aid into the general aid formula, just as it is possible to 
have a separate formula distributing either general or categorical aid. 
This matter of the formula is a separate issue that will be taken up below. 

There are pros and cons to distributing aid based on educational need 
either as general aid or as categorical aid. The advantage of categorical 
aid is that the aid is directed at the need, with accounting controls to 
insure that the money will be used only for the purposes for which it is 
designed. This makes it difficult for the money to get siphoned into 
general faculty salary increases or other district-wide uses. But this 
advantage can also be a disadvantage. Such a formula usually brings with 
it a new bureau in the State Department of Education to supervise its 
distribution and use. A bureaucracy develops with a long-term interest 
in the stability and expansion of the program. Such a bureaucracy can 
result in the perpetuation of a program that is unimaginative and that 
persists long after the needs that inspired it have changed. We feel 
strongly that general aid will merely increase overall district expen- 
diture without directly attacking the problems of the educationally 
disadvantaged, and we therefore favor categorical aid. But we have a 
recommendation that may eliminate some of the disadvantages of cate- 
gorical aid listed above. We recommend that any additional money 
(above the general aid from the Diefendorf formula) received by a dis- 
trict based on a formula incorporating a measure of educational need 
be spent in the individual schools of the district in proportion to 
their contribution to that measure of need. This would insure that 
the money would not be used for district-wide increases in teacher 
salaries or otherwise spread evenly throughout the district. Appropriate 
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accounting controls would be needed to see that this money" was indeed 
spent in the schools in these proportions. But we would not insist 
that the money could he spent on only a certain class of expenditures. 
Educators have been less than omniscient so far in discovering how best 
to educate the disadvantaged. The money received by these schools should 
stimulate innovation, and this means that aside from designating the 
target population there should be no strings attached to it. It might 
be used to employ specialists, to decrease class size, to develop new 
curricula, or to bus some children to other schools. With enabling 
legislation it might even be used for such unusual ideas as paying slum 
children for good work to help motivate them. This money should not, 
however, be thought of as a slush fund. As rapidly as possible a method 
should be developed for fairly comparing the actual achievement in 
individual schools with the achievement predicted by the prediction 
equation discussed in Chapter III. Those schools in which actual achieve- 
ment is significantly better than predicted presumably have a superior 
educational program that is well suited to the needs of its students. 

There should be some kind of reward for the personnel of such a school 
who are responsible for the program. The existence of such a reward 
should stimulate the search for truly effective innovations, for they 
would be tied to better-than-expected performance. On the other hand, 
there will be schools in which the actual performance is substantially 
below what would be predicted by the prediction equation. Outside help 
should be mandated for these schools, to help them improve their pro- 
grams. We believe such a system of rewards for the effective and extra 




help for the ineffective to he very important, but it is not within the 
scope of this study to detail just how this might he done. 

A third general consideration in the development of a formula 
based upon educational need is whether it should be a separate formula 
or whether it should be part of the Diefendorf formula. We do not feel 
strongly about this, but suspect that the formula will be less subject 
to attack by special interest groups if it is incorporated as part of 
the general formula. The formulas we will suggest will be of this type. 

A fourth consideration is whether the distribution based upon edu- 
cational need should be a constant number of dollars per unit of need, 
or should vary with the fiscal ability of the district. The answer to 
this depends partly upon whether the state intends to pay for the entire 
cost of this program, or to share its cost with the districts. If the 
state intends to pay for the entire cost of the program, there is no 
need to take local fiscal ability into account, because there is no - 
local contribution. But if a local contribution is expected (and 
particularly if it is expected that the local contribution will be a 



large proportion of the total expenditure) there is reason to adjust the 

amount of the state contribution to the fiscal ability of the district. 

We will develop prototype formulas showing both flat grants and variable 
grants. 



The NWADA and Aid Ratios Based on It 
Our first step in the development of a formula is to define a new 
unit for measuring need. He could call this a "Need HflDA" or, for short 
an "NHADA". As explained in Chapter I, one might define "need” in terms 
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of the number of children in the school who fall be 3 ow a certain stan- 
dard in achievement. But to base a state aid formula on such a definition 
would provide a disincentive for improvement. It would reward inefficient 
instructional performance. Instead, as explained in Chapter III, we 
propose to base the formula upon a prediction of that number of children, 
vith the prediction based upon the socioeconomic status of the children 
in. the school. Our criterion variable in Chapter IH was R + A, the 
percentage of children below standard in reading plus the percentage below 
standard in arithmetic. Our MBA will be a measure of the predicted 

number of these children, so that the EKADA could be defined as follows, 
for a single school: 

NKADA = ¥&DA x (predicted proportion below in reading 

+ predicted proportion below in aritbnetic) ( 5 ) 

¥e suggested four possible equations for predicting R + A in Chapter TTT . 
Those equations had regression weights based upon data from our sample, 
but we stressed that the final decision on which equation to use, and 
the weights to use for each variable, should be determined from statewide 
data. Let us generalize the prediction equation as follows; 

R + A = (a x N) + (b x 1) + (c x BrHo) + (d x MOB) + (e x SCIl) + f ( 6 ) 

where the variables have the same definition as in Chanter III (see 
Table III), and a,b,c,d,e, and f are constants, determined through the 

multiple regression statistical procedure, which constitute the weightings 
for the variables. 



o 




This prediction equation -will predict the percentage below standard. 



in reading and aritlanethic . To convert it to a proportion we divide by 
100. The definition of NWADA for a particular school would then be: 

... . (a x K) + (b x PR) + (c x BrHo) + (d x MOB) + (e x SCH) + f 
NKADA — x ^ 



100 



Since this NWADA is a prediction of the number of children who are below 
standard in reading plus the number who are below standard in arithmetic, 
it is theoretically possible for the NWADA in a school with a WftDA of 100 
to vary from zero (a prediction of no pupils below standard in either 
reading or arithmetic) to 200 (a prediction of all pupils below standard 
in both reading and arithmetic). Actually, there is probably no school 
in the state with no students below standard in reading or arithmetic, 
just as there is probably no school all of whose pupils are below stan- 
dard in both subjects. Based upon the data from our sample, it appears 
that the reasonable limits of NWADA for a school with a KAQA of 100 are 
about 10 and 150. The NWADA, then, is our measure of need, and is central 
to the development of a state aid formula based on such a measure. 

For the formulas we will suggest below we will also need to define 
two new aid ratios. The aid ratio in current use for distribution of 
general aid is shown in Formula a) on the first page of this chapter. 

Let us henceforth refer to this as the General Aid Ratio. In a similar 
fashion we can define a Need Aid Ratio, as follows: 

, District full value per NWADA (ft} 

Need Aid Ratio = 1 - p x - • * - ' 

State average full value per NWADA 



The letter ,f p” in the formula stands for a proportion in the form of a 
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decimal between zero and one, equivalent to the .51 in the General Aid 
Ratio. The value of p could be set by the state depending upon the ex- 
tent to which the state wished to share in the cost of a program based 
upon educational need. If the value of p were set at less than .51, the 
stat j would pay a greater share of the costs of this program than of the 
general costs of the districts, and the local share would be less. The 
reverse would be true if the value of p were set at more than .51. It 
would probably be desirable to set maximum and minimum limits on the 
value of the Need Aid Ratio, just as there are on the General Aid Ratio, 
but we are not recommending that these necessarily be set at the present 
90$ and 36$. 

The second new aid ratio we will call the Combination Aid Ratio, 
and we define it as follows : 

„ , . , . „ . , _ , . , _ District full value per (KADA + NWADA) , * 

Combination Aid Ratio = 1 - .51 x — L (9) 

State average full value per (WADA + NWADA) 

The uses of these two new aid ratios will be illustrated as we develop 
some possible state aid formulas below. 

Development of State Aid Formulas 

We see the possible ways of distributing state aid based on educa- 
tional need as being the following: 

a. A grant requiring no participation by the local district. This 
could be in terms of a set number of dollars per NWADA. A formula that 
would do this would look like the following (the $y stands for an arbi- 
trary number of dollars): 

State Aid = (WADA x Exp/WADA x General Aid Ratio) 




+ (NWADA x $y) 



(10) 
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This formula would give each district a set number of dollars per NVIADA 
in addition to what it received in general aid. On the other hand, the 
amount of the grant could be made to depend upon the actual local ex- 
penditures for the target group (but with a set maximum, of course). 

There would st5.ll be no local participation required, and therefore the 
amount of the grant would not depend upon the fiscal ability of the dis- 
trict. This formula would be as follows: 

State Aid = (ViADA x Exp/VIADA x General Aid Ratio) + (NVIADA x Exp/NVIADA) (ll) 

b, A variable grant with local participation in which the state 
provides educational need aid according to the same ratio based on 
fiscal ability that is currently used. This could either be based on a 
fixed amount per NVIADA, as follows: 



State Aid = ( VIADA x Exp/VIADA x General Aid Ratio) 

+ (NVIADA x $y x General Aid Ratio) (12) 

or it could be based on actual expenditures, with a fixed maximum: 

State Aid = (VZAI'A x Exp/VIADA x General Aid Ratio) 

(NVIADA x Exp/MDA x General Aid Ratio) (13) 

c. A variable grant with local participation where the educational 
need aid is provided according to the same aid ratio as general aid, but 
this aid ratio itself reflects the measure of educational need. This 
formula also might provide a set dollar amount per NVIADA: 

State Aid = (VIADA x Exp/VIADA x Combination Ratio) 

+ (NVIADA x Sy x Combination Aid Ratio) (1*0 



t 
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or it might be based on actual expenditures with a fixed maximum; 

State Aid = (WADA x Exp/WADA x Combination Aid Ratio) 

+ (NWADA x Exp/NHADA x Combination Aid Ratio) 

d A variable grant with local participation in which the educa- 
tional need aid is granted according to a different aid ratio than is 
the general aid. Again, the formula could be keyed to a set dollar 
amount per WADA or to a share of actual expenditures; 



State Aid = (WADA x Exp/WADA x General Aid Ratio) 
+ (NVJA33A x $y x Need Aid Ratio) 



State Aid = (WADA x Exp /WAJDA x General Aid Ratio) 

+ (NWADA x Exp/NWADA x Need Aid Ratio) 



(16) 

(17) 



We may begin to analyze these possibilities by noting that formulas 
(10), (12), (l4), and ( 16 ) differ, respectively, from formulas (ll), 
(13)> (15), end ( 17 ) by the fact that the former are based on a set 
number of dollars per NWADA, while the latter are based on full or 
partial reimbursement for actual expenditures (up to a set maximum 
number of dollars per NWADA). It is probable that in practice there 
would be little difference between these two methods. The experience 
with the Diefendorf formula has been that the maximum is set so low 
that the vast majority of the state’s districts spend more than this. 
Thus the incentive to increase local effort that was originally in- 
tended in the formula no longer exists for most districts. For all but 
a few districts in the state, the formula has $760 substituted for 
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Exp/WAD A. We have no reason to believe that it would be otherwise with 
the educational need portion of the formula. Another difficulty with 
those formulas that are based on a sharing of actual expenditures is 
that they tend to favor the financially most able districts , and often 
these are the districts with the least in the way of educational need. 
Finally, when a formula consists of two portions, each based on actual 
expenditures, and these expenditures may be in the same categories, there 
is room for possible confusion and manipulation in accounting. For all 
of these reasons, we favor a formula that provides a fixed n um ber of do llar s 
per WAD A, subject perhaps to an aid ratio, but not to a cost-sharing 
arrangement . 

this leaves us with formulas (10), (12), (14), and (16). Which of 
these is best is difficult to say without more knowledge than we cur- 
rently have of the NWADA for each district in the state. Formula (10) 
is suitable if the number of dollars per WAD A is set at a figure that 
might be expected to cover all or most of the costs of the program. 

Formula (12) would distribute the need according to the same aid ratio 
as is currently used, and there may be some slight benefit to the sim- 
plicity of this arrangement. Formulas (14) and (16) would both tend to 
give more emphasis to the districts with the greatest educational need 
because the NWADA is used in two places in the formula. 

Estimates of Effects of the Formulas 
In an attempt to get some idea of the effects of the various for- 
mulas we have chosen some sample districts and attempted to make some 
estimates of how they might fare under sample formulas of each of the 
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four types. Table XE gives estimated data for each of these districts. 

This is not intended to be a representative sample of districts. They 
were chosen for their interest and to illustrate the formulas. They 
consist of the Big Six city districts , three wealthy districts, three 
average districts, and three poor districts. There is a most important 
reservation to be kept in mind in reading the Table. We have been 
forced to estimate the MV/ADA for the district without knowing the socio- 
economic data to calculate it according to a formula such as that given 
earlier in this chapter. Remembering that the NWADA is a prediction of 
the number of children in a district below average in reading plus the 
number below average in arithmetic, we have instead estimated the NWADA 
by using the actual number below in reading plus the actual number below 
in arithmetic. If the schools in the district are performing in a manner 
that is typical of the state, this estimate may be fairly close to the 
NWADA computed from a prediction equation. But if the schools in the 
district are more ineffective than is expected, the NWADA estimated in 
our Table would be more than the actual NWADA. The figures of Need Aid 
given in the Table for that district would be higher than they would be 
if a program were actually in effect using that formula. The converse 
would be true if a district had unusually effective schools. For this 
i mportant reason, the figures in the Table should only be looked upon as 
illustrative, not definitive . Columns 1 to 4 of the Table give actual data 
for the district on percent below standard in reading and in arithmetic, 
district WAD A, and district full value per WADA (abbreviated FV/WADA). 
Column 5 gives our estimate of NWADA based on the information in the first 
three columns. Columns 6 and 7 give estimates of FV/NWADA and FV/(WADA + 
NWADA), which are necessary to calculate the aid ratios. Columns 8 to 
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10 give calculated aid ratios of the three types we have discussed in 
this chapter. Column 11 gives the entitlement under the basic Diefendorf 
formula using the WAD A from Column 3 and assuming that each of the dis- 
tricts has expenditures per WADA that are at least $760. The amounts in 
this column exclude size correction and urban aid. Column 12 gives the 
actual entitlement of the district in size correction and urban aid for 
1968-69 . This would be excluded from anv of the formulas we are recom- 
mending, and it is shown here for comparison with the amo unt of Need Aid 
the district would receive under the various formulas. Columns 13 
to 16 show the amount of Need Aid the district would receive under each 
of fo&r different formulas. Need Aid is defined as the difference be- 
tween the total received under the formula and the amount of the basic 
entitlement under the Diefendorf formula. The four formulas are based 
on Formulas (10), (12), (14), and (16). For use in connection with 
formula (16) we have arbitrarily set !T p 51 in the Need Aid Ratio to .51, 
the same as it is in the General Aid Ratio. We have arbitrarily set 
the dollar amounts at $200 for the first formula and at $400 for the 
other three. Thus, the four formulas used in the Table, representing 
the four different types we have discussed are: 

State Aid = (WADA x $760 x General Aid Ratio) + (NWADA x $~00) (18) 

State Aid = (WADA x $760 x General Aid Ratio) 

+ (NWADA x $400 x General Aid Ratio) (19) 

State Aid = (WAD A x $760 x Combination Aid Ratio) 

+ (NWADA x $400 x Combination Aid Ratio) 



( 20 ) 
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State Aid = (WAD A x $760 x General Aid Ratio) 

*r (NWADA x $400 x Need Aid Ratio) (21) 

It would have been nice to use formulas with parameters such that they 
each distributed the same amount of money statewide as is now distributed 
by size correction and urban aid. The comparisons among them would then 
have been more meaningful. However, we have no way of estimating these 
parameters until statewide data are obtained. But, we can discern some 
effects. Formula (18) has something for everyone, including the very 
wealthy districts, which may get ten times as much as they now get in 
size correction and urban aid. It appears, on the basis of this small 
and unrepresentative sample, to do no better job of directing state aid 
to areas of educational need than do the present size correction and urban 
aid. Formula (19) is apparently even .less redistributive. On the other 
hand. Formula (20) is so redistributive that some districts would not 
only lose all of their present size correction and urban aid, but would 
also lose some of their basic entitlement. This is because the Com- 
bination Aid Ratio contains a measure of need and applies both to the 
basic entitlement portion of the formula and to the need portion. 

On balance, it appears to us that a formula of the form of Formula 
(2l) may be the best possibility. We reject Formula (20) because it 
interferes with the general aid entitlement of the district (it is the 
only one of the four formulas that does this, as can be seen by com- 
paring the first part of each formula with the basic Diefendorf formula). 
Formula (18) can be shown to be a special case of Formula (21), with the 
value of ,T p n in the Need Aid Ratio, set equal to zero. Thus Formula (21) 
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is a more general formula than Formula (18). And Formula (21) is more 
flexible than Formula (19) because both the number of dollars per NWAEA. 
and the proportion used in the Need Aid Batio may be set by the state. 

We recommend Formula (21) and repeat it here in its most general form: 

State Aid = WADfl x Exp/NAEA x (1 - .51 x Fulimue^r VBBfc 

State Avg. Full Value per WAQft 7 

+ NViABft x Sy x (l - p x District Fe ll Value per HWftDft. , 

State Avg. Full Value per NW&DA ' 

The ”$y n is an amount to be based upon the amount the state intends to 
distribute in Need Aid. The ,T p" is a proportion that determines the 
all ratio for the average district. By properly setting these two 
parameters the state can devise a formula that not only provides 
adequately for educational need, but makes political and common sense 
as well. The first part of this formula is just the basic Diefenaorf 
formula, and constitutes general aid. The second part of the formula 
can be designated Need Aid, and it is a district *s entitlement under 
this part of the formula that is to be spent in the individual schools 
of the district in proportion to each school* s NWADA. 









CHAPTER V 



SUMMARY AND RECOMMENDATIONS 

The children of poor families in New York State, as in America at 
large, obtain less and poorer education than do the children of other 
families. Even in those rare districts where the schools serving child- 
ren of poor families provide facilities and faculties equal to those in 
other schools, the children do not achieve as well because of their im- 
poverished backgrounds. 

Through an extensive review of the literature we have confirmed the 
fact that educational achievement is highly correlated with socioeconomic 
status . We assert that persistent differences in average educational 
achievement among schcol districts or individual schools are indications 
of educational needs that are not being met . We do not allege that there 
should be no differences in educational achievement among individuals, for 
there are wide individual differences in intellectual ability. But we be- 
lieve that it is the duty of the school to attempt to remedy those educa- 
tional deficiencies that are imposed upon the child by his environment, 
and we know that this will cost extra money. 

New York T s original Diefendorf formula recognized that school dis- 
tricts vary in their local ability to finance education, by making the amount 
of state aid per pupil dependent upon a measure of local fiscal ability. 
However, it did not adequately recognize the great differences in the cost 
of providing a proper education for different students. It allowed 25 % 
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mcre money per student for high school students. But it made no specific 
recognition of other kinds of students with special needs: the mentally 

retarded, the physically handicapped, the economically disadvantaged, and 
others. In other words , the Diefendorf formula recognized differences in 
fiscal need, but not in educational need. It is the purpose of this re- 
port to recommend changes that will appropriately recognize that there are 
differences in educational need among districts. We will present a way of 
measuring those differences and of using that measure in a distribution form- 
ula. 

Since there had been special (and high cost) programs for many years 
before the Diefendorf formula for mentally retarded and physically handi- 
capped children, it is clear that the framers of that legislation could 
not have completely ignored these areas in their deliberations. Instead, 
the implicit assumption was made either that whatever special needs exist 
are spread rather evenly among school districts, or that these disabilities 
are positively correlated with district wealth, so that special provision 
for them in the formula was unnecessary. Many recent studies have shown 
this to be an untenable assumption. Not only are the various disabilities 
that contribute to educational retardation unevenly spread among the school 
districts, but they are closely associated with the socioeconomic status 
of the families whose children attend schools in the district. This has 
caused an increasing need for educational services in those school dis- 
tricts serving a clientele composed of the lower socioeconomic groups at 
the same time that there has been a decreasing fiscal ability in many of 
these same districts. The resulting budget strain has forced some revisions 
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in the Diefendorf formula. These changes (the "size corrections" and 
the "urban aid") have been applied piecemeal as budget pressures stimu- 
lated political pressures. The time has now come to make some basic 
changes in the formula. 

We have undertaken a study of a representative sample of elementary 
schools in New York State. We have utilized certain socioeconomic measures 
that can readily be gathered by the local school authorities. We have 
correlated these measures with measures of educational achievement of the 
pupils in the school. Using the seven measures on which we collected data, 
and using the individual school as the unit of analysis, we can predict 
75$ of the variation in educational achievement among schools without 
knowing anything about the schools* instructional programs. Using only 
four of those measures, we can predict over 71$ of the variation in achieve- 
ment. The four are 1) the percentage of Negro and Puerto Rican stu- 
dents in the school, 2) the percentage of children from broken homes, 

3) the average number of different schools the children in the school 
have attended in the last three years, and -4) the average number of years 
of schooling of the parents of the children in the school. We use these 
factors, with statistically determined weightings, in an equation 
predicts the percentage of children in the school who score below an ac- 
ceptable level on. the state-administered achievement tests in reading and 
arithmetic. These achievement tests do not measure all of the kinds of 
things the schools attempt to teach, but they are objective measures of 
some very important learning areas, and the results of them would pro- 
bably correlate well with measures of achievement in other areas. 



The limits of time and money have made it impossible to obtain a 
completely representative sample, although the remarkable predictive 
powers of the variables in our sample encourage us to believe that the 
sample is substantially representative. 

One could, of course, simply use results of the achievement tests as 
a measure of educational need and distribute state money on that basis. 

In fact, the results of these tests are currently being used as one factor 
in the ’'urban aid” portion of the distribution formula. But this proce- 
dure leaves open the possibility of a reward for poor performance on 
the part of the teachers and administrators. Instead, we propose to 
predict what educational achievement would be for the type of children 
in the school by the use of a formula such as the sample one we have 
developed, and distribute state aid on that basis. Consideration should 
then be given to some method of rewarding those schools whose students 
achieve significantly better than predicted, and of giving outside assis- 
tance to those schools whose students achieve significantly more poorly 

than predicted, but it is not within the scope of this report to detail 
how that might be done. 

The individual school is the unit of our analysis. The data we 
collected is based upon the individual students who actually attend that 
school rather than any measures of the socioeconomic status of the school*s 
neighborhood or attendance area. Our measure is thus an accurate reflection 

of those who are actually being educated in the school, regardless of where 
they live. 

T /7e chose the school as the unit of analysis for several reasons; 

a. The individual child is too small a unit of analysis. As pre- 



viously mentioned, there will always he large variations in individual 
achievement because of differences in innate ability. 

b. The school district is too large a unit. In most districts there 
are schools with a concentration of disadvantaged children and other schools 
with a concentration of advantaged children. When using district averages 
many of these schools cancel one another out, leaving a composite figure 
that hides real educational problems. 

c. School district conaolid&t Ion or decentralization would be unlikely 
to affect a measure based on the individual school. 

d. The school is the natural unit of the educational organization, 
and is therefore the level at which we may best look for educational im- 
provements. 

This last reason is also the rationale for our later recommendation 
that the additional money that a district would receive through a state 
aid formula based upon a measure of educational need should be spent in 
the individual schools of the district in proportion to their contribution 
to that measure of need, rather than spreading the additional money evenly 
over the district. However, if this money is to stimulate innovation there 
should be no restrictions on how it is used in these schools other than the 
general legal restrictions to which ail school districts are subject. 

Chapter TV details several different ways of developing a formula 
based upon educational need. All of them depend upon the definition of a 
new need measure based on the WADA (Weighted Average Daily Attendance). We 
call this new measure the "Need WADA", or the "NWADA" for short. A school* s 
NWADA is a prediction (based upon a socioeconomic formula) of the number of 
children in the school who will achieve below standard in reading plus the 
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number who wiH achieve below standard in arithmetic. Technically, the 
NWADA may be defined as follows: 

(a x M) + (b x PR) + (c x BrHo) ± (d x MOB) ±_je_x SCH) + f 
NWADA = WADA x 100 

where N = percentage of Negroes in the school 

PR = percentage of Puerto Ricans in the school 
BrHo = percentage of children in the school from broken homes 
MOB = mobility of children (average number of schools attended by the 
school T s pupils in the last three years) 

SCH = average number of years of schooling of the parents of children 
in the school 

a,b,c,d,e, and f are constants developed through statistical treatment 
of the data. 

Remembering that the NWADA is a prediction of the number of children 
who will be below standard in reading plus the number who will be below 
standard in arithmetic, we can see that, for a school with a WADA of 100, 
the lowest possible NWADA would be 0, and the highest possible NWADA would 
be 200 (equivalent to all children below standard in both reading and 

arithmetic.) Based on our data, the practical limits of NWADA for a school 

with a WADA of 100 are about 10 and 150. 

We recognize that even in the best schools there will be some children 
who do not achieve up to standard. It could be argued that such a school 

should not receive aid on the basis of special educational need; that only 

schools with more than average need should receive this aid. But there is 
a flaw in such reasoning. In such a case, a district with one disadvantaged 
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school and one advantaged one would receive aid for the disadvantaged 
school. If the district then changed attendance boundaries or bused 
to achieve racial balance, it might have two average schools, neither 
of which would receive aid, yet it would still have the same pupils 
with the same problems. Thus, a plan based on aid only to those schools 
worse than average will work against achievement of racial balance. For 
this reason we recommend aid to all schools on the basis of of their 
NWADA. This is not qualitatively different from the present situation 
where all schools receive size correction aid. 

The present Diefendorf formula is: 

State Aid = WADA x Exp/WADA x (1 - .51 x . . Di strict FV/WADA . 

State Avg. FV/WADA 

+ Size Correction Aid + Urban Aid 

We have suggested four types of formulas incorporating the NWADA which 
could be used instead of the present formula. All of them continue the 
basic features of the Diefendorf formula while deleting size correction 
aid and urban aid. We have recommended one of these types of formula, 
which looks like this: 

, , District FV/WADA 

State Aid = WADA x Exp/WADA x (1 - . 51 x ' — “7“ I ) 

x State Avg. FV/WADA J 

a /-, District FV/NWADA x 

. + NWADA x $y x (1 - p x ) 

State Avg. FV/NWADA 

In the formula, Exp/WADA means "Expenditures per WADA,” and "FV/WADA" 
means "Full Value per WADA.” The "$y” in the formula is an arbitrary 
number of dollars, and the "p” is an arbitrary decimal between zero 
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and one. Both may be adjusted to fit the amount of state money available 
for tnis program and the desired distribution of it depending upon dis- 
trict wealth. The effect of such a formula upon each of the districts 
of the state, and the state-wide costs, cannot be predicted with ac- 
curacy until complete data with which to compute the WADA for each 
district are obtained, although Chapter IV gives some estimates for a 
few districts. 

In addition, it would be unwise to base a state aid formula upon the 
weightings we have developed from our' sample. Instead, the state should 
mandate the gathering of data by all districts on variables we have 
identified. A formula would then be developed based upon the formula 
above, using the solid data base of the entire state instead of the data 
of a sample. This formula would go into effect in the fiscal year fol- 
lowing that in which the data were gathered. 

Our specific recommendations may now be summarized as follows: 

1. The Legislature should state its intention that a state aid 
formula incorporating a measure of educational need shall be placed in 
effect as soon as complete state-wide data can be gathered to estabT i sh 
thft measure . 

2. The measure of educational need shall incorporate the variables 
we have shown to be excellent predictors of educational achievement . 

3 . The extra money granted to school districts by this formula 
(above that given by the basic Diefendorf formula) shall be used in 
those particular schools where the educational needs are greatest . 

These three major recommendations should be implemented as follows: 

Step One : As soon as authorized by the Legislature, each public 
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school in the stale shall be required to gather the following infor- 
mation about its students: 

a. Percentage of Negro students. 

b. Percentage of Puerto Rican students. 

c. Percentage of students from homes where one or both parents 
are missing. 

d. Average number of schools attended by the school’s pupils in 
the last three years. 

e. Average years of schooling of the parents of the school’s 
pupils. 

f . Percentage of pupils in tested grade levels in the school who 
score below the fourth stanine in reading in the state achieve- 
ment test. 

g. Percentage of pupils in tested grade levels in the school who 
score below the fourth stanine in arithmetic in the state 
achievement test. 

Step Two: Use the data so gathered, by use of the multiple re- 
gression statistical technique, to define the NWAUA (a prediction of 
the number of students in a school below standard in reading plus those 
below standard in arithmetic) by means of the prediction equation given 
earlier in this statement. 

Step Three: Develop a formula for distribution of state aid using 

the NVADA as an ingredient of the formula, as recommended earlier in 
this summary. Such a distribution would replace the present size 
correction aid and urban aid. 
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Step Four: Provide s distribution method that insures that this 

additional aid based on educational need is spent in the individual 
schools in nroport ion to their IJVZADA, instead of being spread evenly 
over the school district, but leave districts and their schools a free 
hand, within usual legal limits, in determining how to spend' the money. 

Step Five; Provide that this new formula shall go into effect in 
the fiscal year following that in which the data are collected. 

Step Six : Consider the possibility, after some experience is 
gathered with this system, of providing a method of rewarding those 
schools where the achievement is significantly better than predicted 
by the formula, and of mandating out side, help for those schools where 
achievement is significantly worse than predicted. 
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MEASUREMENT OF EDUCATIONAL NEED PROJECT 



. (Date) 

■ (Superintendent ' s Name) 

(Address) 

Dear : 



I am engaged in a study commissioned by the New York State Educational 
Conference Board which will hopefully result in a recommendation to the next 
Legislature for revision in the state aid formula to better recognize the 
special financial Seeds of those school districts with culturally disad- 
vantaged children. The Conference Board *diich is supported by associations 
of teachers, administrators, school boards and parents, has been very 
*ff*ctive in the past in influencing the Legislature to increase the levels 
of state aid. 

In order to support such a recommendation, it is necessary to gather 
supporting data. (Name of School) t n your district has 

been chosen by a random sampling technique to supply gome data, and I am 
earnestly requesting your cooperation in supplying it. This school, along 
with about 50 others, t? 111 form a sample that Is representative of the 
entire state. 

Within - the school^ the sample will consist of twenty students from the 
fourth grade (s) of the school. For each of these students I will need in- 
formation on seven items: 

1. State achievement test scores In the third grade. 

2. Number of schools the child has attended in the last three years. 

3. Number of rooms per person in the student's dwelling. 

4. The student's racial or ethnic status. 

5. Whether the student is on welfare. 

6.. How many of his parents the student lives with. 

7.. The number of years of schooling of his parents. 

Some of the data will be available in the school's records; some will 
have to be obtained from the pupils themselves or their parents. Complete 
anonymity of students is guaranteed. We will use a coding system that will 
make it unnecessary for you to furnish us the names of the students. 
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It should not take much time to gather this data for twenty students. 
On a trial run in a ghetto school it took about five hours. However, ve 
realise that this renuest intrudes on the time of busy people. The project 
is willing to pay for extra clerical time necessary for the data gathering. 

I sincerely hope you are willing to cooperate in this project by 
forwarding this letter and the attached material promptly to the princioal 
of the selected school. Prompt action is necessary if we .are to preoare 
timely recommendations for the Legislature. 

The rest of this letter is intended primarily for the principal . 

Attached are materials necessary in collecting the data for this 
project, including: 

1. Detailed instructions. 

2. Form on which data are to be entered. 

3. Reimbursement form for extra clerical time involved. 

4. Return Envelope. 

I believe you will find that the data to be gathered will be relatively 
easy to obtain if someone who is familiar with the students and their 
records (such as the school secretary) does the job. Your cooperation 
in this project is not only a professional service, but could result in 
a change in the state aid formula that would benefit your school. 

Prompt completion of the data gathering is essential to the project. 

I hope that you will be able to return the data form to me by the date 
indicated on the instructions. If you have any questions, do not hesi- 
tate to telephone collect either Walter I. Garms, 212-870-4891, or Mark C. 
Smith, 212-870-4687. 



Sincerely, 



Walter I. Garms 
Project Director 
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Teachers College, Columbia University 
Measurement of Educational Need Project 

Instructions for Collection of Data 

The project for which, you are gathering data may be of vital 
importance to the future of public education in New York State. Th^ 
resuits of this project will probably have a large influence on changing 
the method of distributing state aid to reflect need for educational ser- 
vices. Your cooperation in gathering these data promptly and accurately 
is earnestly solicited. If possible, the information should be gathered, 
entered on the attached sheet, and returned by (date) 0 de- 

tailed instructions follow: 

You are going to collect data for a random sample of fourth 
graders in your school. We need complete data for 20 students. 
Using class lists or any other convenient method, choose every 
(nth) student. This will give you more than 20, to allow 
for not being able to get complete information on some. As 
soon as you have complete information on 20 students you are 
finished. It is important for sampling purposes that you- use 
only the names selected by the above process, rather than 
choosing those for whom it is most convenient to get data. 

2. On the attached data sheet list the students in Column A 
in some way that will allow you to identify them. If you 
wish to list their names you may, but we are not interested 

the names. You might list the child *s room number and 
his initials, for example. The main thing is that if we 
have a question about a particular item of data and must 
call you about it, we must be able to identify it so that 
you will know which child we are asking about. 

3. Each of the pupils on the list, if he was in a New York 
State school last year, took a standardized achievement 
test administered under state auspices. The -test results 
will normally be found in the pupil* s permanent record. 

They will either be recorded as a percentile rank (gen- 
erally a number between 10 and 100), or as a stanine 
score (a number from 1 to 9). Record in Column B which- 
ever is available, but if both are available, report 
percentile rank only. Record both reading and arithmetic 
scores. Indicate at the top of column B whether you are 
recording percentiles or stanines. 
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4. Enter in Column C one of the follov/ing letters: 

N if the student is a Negro. 

P if the student is Puerto Rican. 

F if the student is not Puerto Rican, but the language usually 
spoken at home is not English. 

0 if the student fits none of the above categories. 

There is often some question as to whether or not a student is 
Negro or Puerto Rican. For the purposes of this study, you 
decide by what he is commonly considered to be. The opinion 
of the principal or the teacher should be solicited in case 
of doubt. 



5. Some of the rest of the information may be on the school records, 
but some of it will have to be gathered by direct contact with 
parents. Consult with your principal on the best way of gathering 
each item of data. Some of the questions may be particularly 
sensitive in some communities, and discretion is essential, A 
suggested form for a parent questionnaire is enclosed, which may 

be changed to suit local needs. Note that it does not ask for 
number of parents living with the child. You are to infer that 
from the number of parents who sign the form, or from other in- 
formation available to you. 

6. Enter in Column D the number of parents currently living with the 
child (either 2,1, or 0). A step-parent is counted as a parent, 
but a foster parent is not. 

7. Enter in Column E either 

^ es if the child T s family is receiving Aid for Dependent Children. 

No if they are not receiving this aid. 

You can get fairly reliable school data on this from participation 
in the Free Lunch program. 

8. Enter in Column F the number of the highest grade in school com- 
pleted by each parent or step-parent who is currently living 
with the child. For example, enter in the column for Father: 

7 if he completed the 7th grade 
10 if he finished two years of high school 
12 if he completed high school 
16 if he graduated from college 

N if that parent is not currently living with the child 
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9. Enter in Column G the number of rooms in the student’s dwelling. 
Count only such rooms as kitchen, living room, dining roan, bed- 
rooms, family room, etc. The following kinds of rooms should not 
he counted: bathrooms, hallways, garage, etc. 

10. Enter in Colimn H the total number of people who actually live in 
the dwelling unit, including unrelated persons such as a boarder. 
Do not include temporary visitors. 

11. Enter in Column I the total number of different schools the stu- 
dent has attended during the last three years (1966-67, 1967-66, 
and 1968-69). If he attended one school, transferred to another 
school, and came back to the first, you would record as a change 
of schools the change that occurs as a result of grade organiza- 
tion of the school (as, for example, when the students of a school 
with grades 1-3 transfer to a school with grades 4-6.) 

12. Your comments on difficulties you encountered, directions that 
are not clear, and your suggestions for improvement are earnestly 
solicited, put them on a separate sheet of paper and attach it 
to the data sheet. 

13. If you have any questions that are not . covered by these instruc- 
tions, or if for any reason you cannot complete the Job by the date 
given in Instruction 1, please call the following: 



Valter I. Garms 870-4891 

. Mark C. Smith 370-4687 

14. A self-addressed envelope has been enclosed for your use in 
returning the form. 
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TEACHERS COLLEGE, COLUMBIA UNIVERSITY 
MEASUREMENT OF EDUCATIONAL NEED PROJECT 



Claim for Reimbursement 



Name _ 
Address 



Social Security No. 

Hours of extra clerical time _ 
Hourly rate $_ 
Total reimbursement claimed $ 
Signed: 



Claimant 



Principal 
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RAW DATA FOR 45 SAMPLE SCHOOLS 



SCHOOL NUMBER 


READ 


ARITH 


N 


PR 


F 


BrHo 


Wlfr 


0-C 


MOB 


SCH 


New York City ; 
, 1 


0.0 


5.0 


0.0 


0.0 


5.0 


15.0 


0.0 


20.0 


1.35 


12.7 


2 


5.0 


15.0 


0.0 


0.0 


0.0 


10 .0 


0.0 


20.0 


1.05 


12.4 


3 


42.1 


47.4 


26.7 


26.7 


0.0 


26.7 


26.7 


31.6 


2.16 


10.4 


4 


31.6 


31.6 


94.7 


5.3 


0.0 


36.8 


42.1 


52.6 


1.21 


10.7 


5 ' 


15.0 


25.0 


0.0 


0.0 


0.0 


0.0 


0.0 


5.0 


1.15 


13.3 


6 


61.1 


61.1 


44.4 


55.6 


0.0 


66.7 


50.0 


33.3 


1.38 


7.9 


7 


- 10.0 


5.0 


0.0 


0.0 


0.0 


5.0 


0.0 


5.0 


1.25 


13.6 


8 - 


47.1 


41.2 


11.7 


41.2 


0.0 


11.7 


11.7 


70.6 


1.29 


8.3 


9 


55.0 


60.0 


20.0 


45.0 


0.0 


20.0 


35.0 


45.0 


1.85 


11.2 


10 


37.5 


37.5 


37.5 


37.5 


0.0 


62.5 


56.2 


62.5 


1.81 


9.5 


Other Large and Medium 
11 60.0 


Cities 

35.0 


•0 

m 

85.0 


0.0 


0.0 


50.0 


30.0 


55.0 


1.35 


9.3 


12 


30.0 


10.0 


50.0 


0.0 


0.0 


15.0 


25.0 


50.0 


1.45 


8.6 


13 


5.0 


5.0 


0.0 


0.0 


0.0 


5.0 


0.0 


10.0 


1.40 


12.6 


14 


30.0 


30.0 


5.0 


0.0 


0.0 


20.0 


15.0 


20.0 


1.35 


9.5 


15 


55.0 


25.0 


0.0 


0.0 


0.0 


25.0 


40.0 


30.0 


1.20 


10.8 


16 


41.2 


17.6 


35.2 


5.9 


0.0 


35.2 


23.5 


23.5 


1.23 


10.4 


17 


40.0 


20.0 


15.0 


0.0 


0.0 


15.0 


5.0 


10. 0 


1.40 


12.7 


18 


25.0 


10.0 


35.0 


0.0 


0.0 


10.0 


0.0 


10.0 


1.60 


13.2 


Small Cities and 
19 


Suburbs : 
17.6 5.9 


0.0 


0.0 


0.0 


23.5 


0.0 


5.9 


1.23 


12.9 


20 


40.0 


20.0 


0.0 


0.0 


0.0 


15.0 


5.0 


25.0 


1.20 


11.5 


21 


15.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


10.0 


1.15 


13.2 


22 


30.0 


0.0 


0.0 


0.0 


0.0 


10.0 


5.0 


20.0 


1.15 


11.9 


23 


25.0 


0.0 


0.0 


0.0 


0.0 


6.3 


0.0 


0.0 


1.20 


13.9 


24 • 


20.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


5.0 


1.10 


12.7 


25 


0.0 


0.0 


0.0 


0.0 


0.0 


5.0 


5.0 


0.0 


1.05 


12.5 


26 


20.0 


10.0 


0.0 


0.0 


0.0 


5.0 


0.0 


10.0 


1.25 


12.4 


27 


5.6 


0.0 


0.0 


0.0 


0.0 


5.6 


0.0 


.' 2.2 


1.10 


12.8 


28 


10.0 


0.0 


0.0 


5.0 


0.0 


0.0 


0.0 


45.0 


1.50 


9.9 


29 


20.0 


5.0 


0.0 


0.0 


0.0 


5.0 


0.0 


5.0 


1.30 


14.0 


30 


10.0 


0.0 


0.0 


0.0 


10.0 


5.0 


0.0 


10.0 


1.30 


14.7 



APPENDIX E (CONT.) 



SCHOOL NUMBER 


READ 


ARITH 


N 


PR 


F 


BrHo 


Wlfr 


o-c 


MOB 


SCH 


Small Cities and 
31 


Suburbs (Cont 
15.8 5.3 


.): 

5.3 


0.0 


0.0 


10.5 


0.0 


0.0 


1.10 


15.6 


32 


15.0 


5.0 


0.0 


0.0 


10.0 


20.0 


10.0 


15.0 


1.15 


11.3 


33 


10.0 


10.0 


0.0 


0.0 


C.O 


5.0 


0.0 


20.0 


1.05 


12.6 


34 


23.5 


0.0 


0.0 


0.0 


0.0 


5.9 


0.0 


23.5 


1.23 


13.8 


Rural : 
35 


10.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


15.8 


1.10 


12.9 


36 


20.0 


5.0 


0.0 


0.0 


0.0 


15.0 


10.0 


10.0 


1.10 


12.2 


37 


30.0 


10.0 


0.0 


0.0 


0.0 


0.0 


0.0 


15.0 


1.10 


12.0 


38 


15.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


50.0 


1.05 


11.3 


39 


41.2 


29.4 


5.9 


29.4 


0.0 


5.9 


0.0 


11.8 


1.17 


9.9 


40 ' 


40.0 


10.0 


C.O 


0.0 


0.0 


0.0 


0.0 


15.0 


1.20 


12.6 


41 


5.3 


15.8 


0.0 


0.0 


0.0 


0.0 


0.0 


22.0 


1.00 


11.8 


42 


25.0 


5.0 


0.0 


0.0 


0.0 


1D.0 


5.0 


35.0 


1.10 


10.0 


k 3 


45.0 


15.0 35.0 


0.0 


0.0 


10.0 


10.0 


10.0 


1.55 


10.0 


44 


0.0 


0.0 


0.0 


0.0 


0,0 


0.0 


0.0 


5.0 


1.45 


14.6 


45 


45.0 


5.0 


0.0- 


0.0 


0.0 


10.0 


0.0 


15.0 


1.65 


13.2 



Note: See Table III in text for definitions of variables shown above. • 



